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Discover the new look of 
Land Mobile communications. 


Mosaic” modular antennas, 
only from Antenna Specialists. 


leave it to the Specialists to design a line of 
antennas as durable and versatile as its 
namesake. Introducing Mosaic, a new line of 
VHF/UHF mobile antennas with a variety of 
mount and cable options providing maximum 
flexibility in installation and inventory. Antenna _ 
Specialists designed Mosaic to provide a line of 
proven, longzife antennas which combine high 
quality, low price and stocking flexibility. The 
antennas have universal compatible mounts, 
brass inseris, and our exclusive DURA-FLEX® 
elastomer spring. All with the Antenna 
Specialists’ brand that your customers recognize. 
So ask for the line designed for you by the 
Specialists. Call 1-800-664-5274, or visit our 


web site at http: //www.allentele.com. Because 


we believe that meeting your needs is more 


than good business ~ its an ort. 5) "0 | 


30500 Bruce Industrial Parkway 
Cleveland, Ohio 44139-3996 
216-349-8400 

FAX 216-349-8407 


Givisiow 


Your Wireless Connection.” 
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\sog001 ~~ Specialists and oll other divisions of 47S 
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Circle (1) on Fast Fact Card 


Touch-Screen 


Control 
Console 


The Vega Model C-6024 is shown with the optional expansion 
housing which includes an unselect audio speaker, a Clock 
and a Sequential paging encoder. 


Division of EV] Audio 


Signaling Products Group 


9900 East Baldwin Place * El Monte, California 91731-2294 
Telephone: (626) 442-0782 © Toll-Free: 800-877-1771 
Fax: (626) 444-1342 * FaxBack: (626) 444-2017 / 800-274-2017 
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The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines! Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

«= Easy expansion by adding the 
appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

c« Line activity indicators flash 
upon detecting audio 

c= TX ALL (simulcast) selection 
activates all tone lines and 
connected dial-up lines that are 
on hold 

«> RX ALL upon selection will 
monitor all unselected tone 
lines 

«= Group Select selection of 

TX/RX line combinations 
= Frequency Selection Standard 
with Fl-F4, expandable to F12 
Contact us today to get all the details 
on how this flexible radio/telephone 
console can work for you. 
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|) Total protection is 

the key to reliability 

Joe Jones 

Access control, power protec- 
tion, climate control and re- 
mote monitoring are all factors 


constructing a new transmitter 
and base station site. Preventa- 
live maintenance is also a key. 


Technology boosts 
interest in 220MHz 


provides a platform for analog 
or digital operations and suits 
public safety voice or data ap- 
plications at 220MHz. The 
possibilities make auction par- 
ticipation attractive. 


26 PCS rural model: 
Cost-effectiveness, 


coverage and clarity 
David Bolan 

A hybrid of base stations and 
repeaters may be the PCS car- 
riers’ answer to filling in coy- 
erage gaps at a cost they can 
afford. In many of these new 
markets, coverage, not capac- 
ity, will determine survival. 


Paging concentrator 
boosts profits for 
paging resellers 

Bailey Zheng 

Using TNPP networking and a 
paging concentrator, resellers 
can maintain their own 
systems and trunks, allowing 
additional revenue from sub- 


voice mail services. 


On the cover: Communications site construc. 
tion includes total protection for your investment. 
See Joe Jones’ story on page 10. Design by 
Michael Knust; photos by D.A, Keckler. 


in protecting the investment of 


agents and the providing of 
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8 Technically speaking 
Harold Kinley, C.E.T. 
RF transmission line tips. 
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Robert H. Schwaninger Jr. 
Mr. Blandings builds his dream 
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M.R.J. Bayly, C.Eng., M.LELE. 
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Bell Atlantic NYNEX Mobile 
arms officers in the field with 
more information to fight 
crime. 


39 New products 


Relm Communications is the 
“Readers’ Choice.” 
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‘Invest i in the Future! 


For innovative RF products and solutions that last, 
make TX RX your first choice. 


TOWER-MOUNTED PREAMPLIFIER 


The new 423-Series brings economy with uncompromised ho 

performance to TX RX Systems’ family of dependable tower- Serving the 
mounted preamplifiers. Model 423-86A-01-18 has an 18 MHz ‘Two-Way Industry 
pass window and maintains better than 100 dB attenuation Vee more than 


against transmitters in the 851-869 MHz band. , 20 years 


Model 423-86A-01-18 
Pass Band: 806-824 MHz 
Gain: 14-15 dB 

_ System Noise Figure: 2.2 dB 


8rd O.1.P: +40 dBm 
Weight: 22 Ibs. 
_ Dimensions: 24” x 6” x 6” 


TRANSMIT MULTICOUPLER 

T-Pass®, the trademark for TX RX Systems’ patented three- 
port bandpass cavity filter technology, features unsurpassed 
ease of expansion, reliable performance and superior 
system design flexibility. 


Model 73-67-25-2B-12 

Frequency Range: 406-512 MHz 

Min. Channel Separation: 75 KHz 

Number of Channels: 12 

Tx-to-Tx Isolation: >80 dB 

Insertion Loss@250 KHz spacing: 4.0 dB 
Max. Power @ 250 KHz Spacing: 150 Watts: 


REPEATER AMPLIFIER (aka Signal Booster) 

These amplifiers are used to extend radio coverage into areas such as 
convention centers, prisons, shopping centers, subways, and airports. Models 
are available with various gains, pass bandwidths, enclosures, supervisory 
and backup features. Mode! 61-89A-03-OLC-G2 with its 18 MHz pass windows 
and high gain is our most popular selling model. 


Model 61-89A-03-OLC-G2 

Pass Bands: 806-824 MHz & 851-869 MHz 
Gain: +83 dB (typical) 

3rd O.1.P: +44 dBm (typical) 

Output Level Control: 35-40 dB 

Enclosure Type: Stainless Steel NEMA 4X 
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E ditorial 


Scanning... 


What's in a name? 

The Association of Communications 
Technicians (ACT) is changing its name 
to the Alliance of Wireless Communica- 
tions Engineers and Technicians 
(AWCET), and the Mobile Wireless Com- 
munications Alliance (MWCA) ts the 
name selected for the group formed by the 
merger of the Association of Wireless 
System Integrators (AWSI) and the Spe- 
cialized Mobile Radio Alliance (SMRA). 

Whew! 

All of these groups are membership 
sections of the Personal Communications 
Industry Association (PCIA), Alexandria. 
VA, by the way. 

PCIA deserves credit for sustaining 
AWCET as a trade group for technical 
types involved with, okay, wireless com- 
munications, As [ remember it, the group 
began as part of another organization, the 
National Association of Business and Edu- 
cational Radio (NABER), which has since 
merged into PCIA. NABER formed ACT 
at about the same time that it responded to 
an FCC initiative to virtually discontinue 
technician licensing. NABER gave tests 
and issued certificates to technicians who 
passed them. The technicians mostly were 
employed by two-way radio dealerships. 
large private radio system operators and 
specialized mobile radio (SMR) system 
operators, Once certified, the technicians 
were encouraged to join ACT, and more 
than 2,000 of them did. 

ACT became the largest membership 
section within NABER, but perhaps the 
least influential, and maybe the smallest 
source of revenue compared to the other 
sections and to frequency coordination. 

Times have changed. PCIA represents, 
well, name the buzz-word: wireless mes- 
saging systems, wireless telephone sys- 


tems and wireless radio systems (honest!). 
They used to be called paging, mobile 
phone and two-way radio, but the old 
names don’t fit well anymore. 

So it is with the requirements for tech- 
nical expertise. Technicians are needed, 
yes, but so are engineers; the distinctions 
include education, experience and some- 
times state certification, as with a regis- 
tered professional engineer. The name 
change reflects an organization prepared 
to embrace technical types with a wider 
range of backgrounds and skills than pre- 
viously may have been the case, although 
the services already offered under the pre- 
vious name can benefit many engineers. 

The significance of the merger of AWSI 
and SMRA into MWCA might be a little 
less clear, although perhaps the continuing 
consolidation among dealerships (“wire- 
less system integrators”) and among SMR 
system operators (“work-group wireless,” 
dont you know) might be part of the rea- 
son. At one time, the interests of dealers 
and SMR operators were seen to be diver- 
gent enough to need separate representa- 
tion. Now they aren't, apparently. 

There’s more competition for member- 
ship, too. The American Mobile Telecom- 
munications Association (which, years 
ago, was called the American SMR Net- 
work Association) competes for SMR 
members. Small Business in Telecommu- 
nications (SBT) welcomes SMR operators, 
dealers and paging system operators, 
among others. As long as they're small, 
SBT sees their interests as running in com- 
mon. Then there's the SMR WON trade 
group of SMR operators, too, 

So maybe the AWSI-SMRA merger ts a 
natural progression, If it results in more 
spectrum for private wireless and for work- 
group wireless, we'll call it a winner. 


* * * 


Changes at APCO 

If garnering a spectrum allocation, not 
to mention dodging auctions, is the mea- 
surement of 4 Winning trade association, 
then the Association of Public-Safety 


Communications Officials—International 
(APCO) has to be toting a trophy. APCO 
led efforts to obtain more spectrum, and 
now public safety radio communications 
services seem set to receive about 24MHz 
of spectrum, someday, eventually, in a 
reallocation from TV broadcasting. (It's 
almost certain, isn’t it? Congress says so, 
and that's pretty reliable.) 

Along with the promise of more spec- 
trum, APCO, together with its federal and 
state partners, seems to have resolved its 
process to set standards for digital radio in 
Project 25. The results were announced at 
the national convention in Charlotte, NC, 
in August. 

Why, then, with these apparent suc- 
cesses, did APCO Executive Director 
Ronnie Rand resign, as of the last day of 
the convention? The announcement was 
made by APCO’s incoming elected presi- 
dent sort of offhandedly at the end of the 
banquet. Rand didn’t speak to the as- 
sembled membership. He wasn’t asked to, 
from the podium. Not to say he wasn’t 
asked beforehand. Maybe he said he didn’t 
want to, and that’s why he wasn't asked to 
when the announcement was made. What- 
ever the case, it seemed odd. 

Rand later told one of our editors that 
the parting was amicable and that he hasn't 
settled his plans for post-APCO, He did 
say that he is leaving the association in a 
stronger financial condition than it was in 
when he became executive director sev- 
eral years ago. The APCO office didn't 
offer any details about the transition. 

APCO is one of the “Big Three” trade 
associations in this industry, and its agenda 
and policies are important. It would be news- 
worthy if there were a genuine disagreement 
between the board of officers and the execu- 
tive director regarding the association's 
agenda or policies. After all, Rand was se- 
lected by a board of officers long since gone. 
Maybe the current board just wanted some- 
one else. It's happened before. 

The accomplishments on Rand's watch 
have been important. Maybe that’s all 
that’s going to be said. 

—Don Bishop 
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There are times when lines of communication are 


absolutely critical. So those lines of communication 
must work properly, no matter what. The Motorola 
R-2670 Communications System Analyzer helps ensure 
they do. 

The Motorola R-2670 now features test capability 
for the APCO Project 25 Standard. And it’s the 
only analyzer that currently tests Projétt 25 plus 
Motorola-compatible ASTRO®, SMARTZONE", 
SMARTNET™ and SECURENET™ mobile and 
portable radio units under actual signaling conditions. 

For details, call 800-505-TEST today. Ask about our 
casy leasing and trade-in programs — or charge a new 
R-2670 on your MasterCard? or Visa® card. } 

The Motorola R-2670 with Project 25 test | 
capability: When the challenge is tough.,— and / 
communications are essential. poe 


800-505-TEST 22 == 


~~, 


Motorola, “’ and ASTRO are registered trademarks of Motorola, Inc. SMARTZONE, 
SMARTNET, "The Test You Can Trust"and "What you never thought possible” are 
trademarks of Motorola, Inc, All other marks and trademarks are the property of their 


respective companies, © 1997, Motorola, Inc. 6/97 What you never thought possible,™ 
Circle (15) on Fast Fact Card ; ” 
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C alendar 


1997 
October 


6-8—Industrial Telecommunications Association, Annual Conference 
and Membership Meeting, ANA Hotel. Washington, DC. Contact: Karin 
Norton, 703-528-5115. 

27-29—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Seattle Convention Center, Seattle. Contact: 
Francesca Dea, 702-739-4025, or Tim Ayers, 202-736-3203. 

27-28—Small Business in Telecommunications Legislative Forum, 
Sheraton Washington, Washington, DC. Contact: 202-736-3203, 


November 

6-7—AMTEX, sponsored by the American Mobile Telecommunications 
Association, Hilton at Walt Disney World Village, Orlando, FL, Contact: 
202-331-7773. 

6-8—Second International Congress on Commercial Trunked Radio, 
sponsored by the International Mobile Telecommunications 
Association, Hilton at Walt Disney World Village, Orlando, FL. Contact: 
202-331-7773. 

12-16—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Holiday Inn International 
Drive Resort, Orlando, FL. Contact: Bernie Brownson, 303-371-8182, 

21—Radio Club of America, Communications Symposium, 88th 
Anniversary Dinner and Awards Presentation, New York Athletic 
Club, New York. Contact: Gerri Hopkins, 908-842-5070. 


March 


1+—ENTELEC, sponsored by the Energy Telecommunications and Elec- 
trical Assocation, Mariott River Center, San Antonio, TX. Contact: 281- 
357-8700. 


April 

20-23—Expo Comm/Comdex, sponsored by EJ. Krause & Associates, 
McCormick Place, Chicago. Contact: 301-493-5500. 

22-24—International Wireless Communications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas Convention Center, Las 
Vegas. Contact: 800-288-8606. 


May 

18-21—Supercomm, sponsored by USTA and TIA, Atlanta. Contact: 202- 
326-7300. 

18-21—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Westin Hotel, Ottawa, Canada. Contact: 908- 
562-3870. 


June 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Canada. Contact: 613-233-4888, ext, 102. 

28—July 2—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Hynes Convention Center, Bos- 


1998 
February 


23-25—Wireless, sponsored by the Cellular Telecommunications Industry 
Association, Georgia World Congress Center, Atlanta, Contact: 


212-964-7000. 


Technical information for paging, 
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ton. Contact: 202-872-0030. 
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14-16—TelecomLatina, co-sponsored by Mobile Radio Technology, 


Miami Beach Convention Center, Miami. Contact: 1-800-288-8606. 
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echnically speaking 


RF transmission line tips 


By Harold Kinley, C.E.T. 


There ure a few techniques that all tech- 
nicians should know in order to work and 
deal with RF transmission lines more ef- 
fectively. Some myths have been perpetu- 
ated over the years. Some are taken as 
fact without question. The following tips 
should help to clear up some of the murky 
water surrounding RP transmission lines. 


Trim the coax! 

I remember, back during the heyday of 
CB radios, hearing some of the “experts” 
on CB telling their friends how to reduce 
the VSWR on their rig. Almost invariably 
the advice was “Trim the coax!” Seldom 
did I hear “Tune the antenna!” If the 
antenna is properly tuned it will present a 
50 impedance to the transmission line. 
If the transmission has the proper 502 
characteristic impedance, the length of the 
line will not matter as long as the antenna 
is properly tuned. 


Non-resonant lines 

A transmission line is non-resonant 
when it is terminated in an impedance 
that is equal to the characteristic imped- 
ance of the line. Changing the length of 
non-resonant transmission lines does not 
change the impedance at the input. It can 
be 50 feet or 100 feet. but the input im- 
pedance will remain unchanged. The only 
degrading factor will be the loss of the 
line as the length increases. 


Resonant lines 

When a transmission line is terminated 
by an impedance that is mot equal to the 
characteristic impedance of the line, it is 
said to be resonant. The length of a reso- 
nant transmission line is critical. Chang- 
ing the length of the line will change the 
impedance of the line, looking from the 
source, When an antenna impedance is 
other than the characteristic impedance of 
the transmission line, the line length can 
be adjusted to present a better matching 
impedance at the output of the transmitter. 


Line length ys. impedance 

This discussion assumes a 500 system 
impedance and thus the use of 500 trans- 
mission line—that is, transmission line 
with a characteristic impedance of 502. 

In Figure | above, a transmission line 
is terminated into a 500. load. The imped- 
ance I/8A from the load is 500. The im- 
pedance 1/4 from the load is 502. The 
impedance 3/8A from the load is 50Q. The 


Figure 1. A transmission line terminated into a 
load equal to the characteristic impedance of 
the line—50N. The impedance will be the same 
at all points along the line. 


INDUCTIVE 
REACTANCE 
=300 


Figure 2. A 50M transmission line terminated 
by a load with the complex impedance of 40 + 
#30. The impedance will vary along the length 
of the line and will repeat at every 1/2. 


1/4, TRANSMISSION LINE 


Figure 3. A 1/4 transmission line shorted on 
one end produces an open circuit on the other 
end. 


1/4. TRANSMISSION LINE 


Figure 4. A 1/4) transmission line can be used 
to transform an Inductive reactance at one end 
of the line into a capacitive reactance at the 
other end of the line. 


Figure 5. If a transmitter must be tuned into a 
resonant line, be sure to use a 1/2) cable (in- 
cluding wattmeter section). Include velocity 
factor in cable length calculations. 


impedance 1/2 from the load is 502. 

Thus, the impedance anywhere along 
the length of a transmission line will re- 
main the same as long as the line is ter- 
minated into a load equal to its character- 
istic impedance. To further qualify this 
statement, the load must be a purely re- 
sistive load equal to the characteristic 
impedance of the line. This means that 
the load must not contain a reactive com- 
ponent. Written in complex form, the load 
must be equal to 50 + j0. 

To illustrate the preceding point, the 
formula for impedance is: 


Paovr+x 


Now, if the load impedance in the com- 
plex form is 40 + j30, then the resultant 
impedance is 50Q. (See Figure 2 at the 
left.) However, because a reactive com- 
ponent is in the load, a mismatch will 
result. The actual VSWR at the load will 
be 2:1. The same VSWR will be seen at 
all points along the transmission line, 
assuming a lossless line. However, the 
actual impedance along the line will vary, 
and will repeat every 1/2X. 

At a distance of 1/84 from the load, the 
impedance is 100 + jO0. At 1/4), the im- 
pedance is 40 — j30. At 3/8A, the imped- 
ance is 25 * j0. And, again, at 1/2A, the 
impedance repeats the load impedance— 
40 + j30. The cycle repeats every 1/2 on 
the line moving away from the load and 
toward the generator. 


Impedance transformation 

From the preceding information, it fol- 
lows that a transmission line can be used 
to transform impedance. In fact, a I/4A 
line can transform an open circuit at one 
end into a short circuit at the other end. 
Or, it can transform a pure inductive re- 
actance into a pure capacitive reactance. 
(See Figures 3 and 4 at the left.) Open or 
shorted stubs are used to match imped- 
ances using the Smith chart. (Smith is a 
registered trademark of Analog Instru- 
ments, P.O. Box 808, New Providence, 
NJ 07974.) 

Normally, any mismatch at the antenna 


(continued on page 33) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley’s email address 
is hkinley@aol.com. 
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Why go slowwith  { 
the rest of the pack? 


Leap ahead with 16.8kbps NOW = 
using MIDLAND’s DIGITAL as ame 
LINEAR MODULATION Q, sestigaiigd i sae 


Leap ahead to high-speed DATA! 
* Get 16.8kbps, even in a speeding vehicle, with LM’s 128 QAM trellis coding 


* If you lose a signal for a short time (the real world of mobile data), 
you still receive all your data 


* Receive and SEND high-quality color pictures, reports, fingerprints, 
mug shots, large files, GPS information 


Leap ahead to the 5kHz revolution with the most efficient 
radio in the world*, offering the most number of channels! 
¢ Midland’s LM maximizes your spectrum allocations 


¢ Full trunked/networked solutions for wide-area applications with system 
design and implementation from Midland’s new Center of Excellence 


* Clear channels at 220MHz available NOW, exclusively for public safety use 


Leap ahead to wireless transmission with wireline QUALITY! 
* All signal quality is retained with LM’s CD-rate digitizing 


It’s a jungle out there, but you can have the speed and cunning to stay ahead of 
the pack, right now, with Midland’s Linear Modulation technology. 


For further information, write or call: 


SOM Micvann | 
A Subsidiary of Intek Diversified Corporation 


1690 North Topping Avenue » Kansas City, Missouri 64120 
om Phone: |-800-NOW-SKHz * (1-800-669-5549) 
“ETSI SEQ Auport 01/9? (ln iS a registered trademark of Intex Ovversilied Corporation © 1997 Midland USA, Inc Circle (17) on Fast Fact Card 
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Total protection is the key 


to reliability 


Access control, power protection, climate control and remote monitoring are 
all factors in protecting the investment of constructing a new transmitter and 
base station site. Preventative maintenance is also a key. 


By Joe Jones 


When building a new transmitter and 
base station, consider all factors affecting 
the site's long-term reliability. Access con- 
trol, power protection, precision air condi- 
tioning and remote monitoring each play 
an important role in protecting the site 
from a variety of problems, and together 
they provide total protection. This total 
protection package goes a long way in 
ensuring the availability of mission-criti- 
cal equipment by protecting it from heat, 
unbalanced humidity, electrical surges and 
spikes, and other problems that can bring 
down the entire system. 


Access control 

Electronic access control systems have 
replaced the lock and key with a variety 
of input media and input devices. In many 
systems, approved employees are issued 
a special card or some other form of input 
medium. When an approved user requests 
access to an area, the input device for that 
door relays the information from the 
medium to some form of decision-mak- 
ing component on the secure side of the 
door. If the user is cleared to enter that 
area, the decision-making component 
sends a signal, releasing the door’s elec- 
tromagnetic lock. 

The most common access control 
systems use various input technologies: 

(1 Magnetic stripe card readers are 
equipped with a magnetic channel through 
which a card with a magnetic stripe is 
passed. Some readers also include a key- 
pad, which requires anyone seeking entry to 
punch in a personal identification number. 

O Wiegand card readers are designed 
to react to a series of processed wires 
implanted in each card. The advantages 
of these input devices are that they are 


Jones is national sales manager for Liebert’s 
Communication Technology Group, Columbus, 
OH, 


Computer-based, on-site access control sys- 
tems benefit facilities that must be accessible 
all of the time. 


secure, easy to use, weatherproof and van- 
dal-proof. They are often a good option 
for outdoor areas that require security. 

O Proximity cards verify the eligibility 
of a user by reading card data from the 
user's card when it is placed near the reader. 
The advantage of these readers is that they 
allow hands-free operation because they can 
receive signals from several inches away. 
The card never touches the reader, so abra- 
sion and wear are not a_ problem. 

Q Biometrics don’t use cards. Instead, 
these devices determine who has valid 
access by “reading” some unique physi- 
cal characteristics of the user: finger- 
prints, hand prints or voice patterns. 

Because they operate without constant 
supervision, computer-based access con- 
trol systems offer many advantages for 
facilities that must be accessible 24 hours 
a day, year-round. They are also easily 
integrated with other critical operating 
systems. For example, an on-site access 
control system Liebert developed can be 
linked with a site monitoring system to 
monitor a variety of critical components, 
such as air conditioning, power distribu- 
tion, uninterruptible power systems, 
mainframe chillers, temperature and hu- 
midity sensors, water detectors, power 
monitoring and smoke detectors. 


Remote monitoring 
Keeping an eye on the transmitter site 


is paramount. Many sites are in remote 
areas, making them difficult and expen- 
sive to reach for maintenance and repair. 
Monitoring the transmitter site protects 
the network's lifeline—the switching 
equipment. To ensure system availability, 
remote monitoring for both power and en- 
vironmental protection is necessary. Reli- 
ability is most important when it comes 
to selecting equipment. 

Today's sites are supported by a wide 
range of critical equipment and systems, 
including dc and ac power systems, dc 
and ac power distribution, batteries, gen- 
erators, air conditioning units, fire detec- 
tion and suppression systems, security ac- 
cess points and water detection systems. 
It should be possible to add any piece of 
remote equipment, including analog or 
digital signal, equipment-resident or add- 
on sensors, to your monitoring system. 

What would you do, and how would 
you even know, if a leak were to develop 
at an unattended site 70 miles from civi- 
lization? Water leaks inside. The spread- 
ing pool may contact electrical cables and 
short vital equipment. Damage can be 
significant. Or, a fan motor quits, The 
rising temperature in the switch site goes 
unnoticed. Damage to the sensitive elec- 
tronic equipment is imminent. 

Centralized site monitoring systems are 
designed to keep managers in control by 
gathering, prioritizing and reporting in- 
formation on the performance of all com- 
munications equipment and support sys- 
tems. In addition to monitoring the oper- 
ating status of a variety of support sys- 
tems, these monitoring systems allow the 
operator to control equipment, to modify 
setpoints and to fine-tune alarm param- 
eters from a distant location. 

By using a customer-defined response 
and escalation plan, the remote monitor- 
ing system should instantly detect an 
alarm, deliver it to operations and pro- 
vide supporting details to allow employ- 
ees to quickly understand the critical de- 
tails of the location and to initiate the 
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ey 
Gveellence/ 
1967 - 1997 


Many things have changed since Hutton Communications began as a Dallas based distributor of 
aircraft electronics in 1967. During the past 30 years we've grown and expanded along with the wireless 
communications industry. We're now one of the largest distributors of wireless communications and power 
systems products in the U.S., but our commitment to each of our customers remains as strong as when 
we first opened for business. 


Today we provide coverage throughout North America with our experienced sales staff and eight 
strategically located sales and warehouse facilities. Our sales offices in Dallas, Miami and Monterrey, 
Mexico serve the Caribbean, Mexico and South America. With over 


100 product lines in stock from the industry’s top manufacturers, we i | i | 
can ship the products you need when you need them. HUTTO N 


The 
We're proud of our 30 years of service to the wireless industry. wy, i Geos 
And we're proud to be known as The First Choice in Wireless sw 
Distribution. If you'd like to learn more about how Hutton can serve y | pees 
your business, call your nearest branch location. 


Atlanta Calgary Chicago Dallas Demer Harrisburg Seattle Toronto 
800-741-3811 800-463-4793 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 800-265-8685 
FAX 770-963-7796 FAX 888-312-4444 FAX 800-284-4934 FAX 972-299-5264 = FAX 303-371-5690 FAX 717-763-0144 FAX 425-486-5548 © FAX 800-265-9414 


www.huttoncom.com 
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Hear the difference.. 


Introducing the new “pro” 
in low profile antennas 


LARSEN INTRODUCES THE NEW MIRAGE 


TSR LOW PROFILE MOBILE ANTENRA, 
% * The Mirage antenna by Larsen 
Ea | outperforms the competition liy 
a } an avertige of 2.1 dBi. The only 
| COMPETITION | true low profile antenna 19 moun! 
| directly on on WMO / Motorola style 
° \ moun, the Mirage is as ensy to 
ae se . 


instoll oad remaveas ony 
mobile onlenna! 


Are you listening? 
This is important. 


Measured Performance 

There is a difference between theoretical 
and actual performance. We always use 
actual, measured values in our 
specifications. Many of our competitors 
use theoretical values derived from math 
equations. 


Quality Heritage 

There is o difference between paying lip 
service and actually delivering a consistent, 
high quality product. We are 150 9000 
registered, we continually imprave, we live 
quality everyday. The best in the business 
keeps getting belter. 


Innovation Leader 

There is a difference between leading and 
following. For over 30 years, we have been 
on the cutting edge of antenna development. 
If you are looking for new ideas, your 
search is over. 


Antenna Experts 

There is a difference between claiming to be 
antenna experts and actually being antenna 
experts. Antennas are all we do. We're 
focused, we're committed, we're ready 
when you are. 


-\Larsen 


800 426-1656.US BOD 663-6734 Canada 


www.lorsenet.com 
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required timely response. 


Precision air conditioning 

Reliability, redundancy and standby ca- 
pacity are important in system design and 
equipment sclection. Equipment should 
be selected to provide “N+!” reliability. 
In other words, if a single air conditioner 


is selected to carry the load, a second air 
conditioner must be available as standby. 
In larger sites, it could be just as accept- 
able to have a third unit as standby when 
two units are selected to carry the load. 

To address this point, Liebert devel- 
oped a dual-unit control (DUC) that 
provides an electrical timer-based control 


Effectively managing the construction process 


By Brian W. Quinn 


During the past year, the amount of 
time allotted to build a communica- 
tions site has decreased significantly. 
To improve coverage and obtain mar- 
ket share, both PCS and cellular carri- 
ers are requiring that sites be built 
quicker and more efficiently, 

Many factors contribute to the overall 
success of the: site construction process. 
However, the key to building a site on 
lime and on budget is how well you 
proactively manage the process. Five 
criteria must be met to ensure an orga- 
nized and efficient buildout of a site. 


Prior preparation 

Prior preparation is critical. This 
includes developing detailed drawings, 
a comprehensive set of standards, a list 
of acceptable materials, and a thor- 
ough scope of work for: the general 
contractor. Prior preparation will pre- 
vent delays and reduce, or even’ elimi- 
nate. the need for change orders; 


Review materials 

Many carriers have employees who 
are responsible for ordering site elec- 
tronics, coaxial cable, associated con- 
nectors and antennas. However, two 
people should review each order prior 
to its placement. Also, a field check at 
the warehouse should take place as 
soon as the materials arrive. It is cru- 
cial that all items be obtained at least 
two weeks prior to the start of construc- 
tion; This will enable you to procure 
any items that were not delivered or to 


Quinn is director of operations-Eastern Re- 
gion for TynanGroup real estate consulting 
and wireless site development firm. The 
company’s headquarters is in Santa Barbara, 
CA. It maintains offices in Boston, Chicago, 
San Francisco, Cleveland, Detroit, Green- 
wich, CT, San Luis Obispo, CA, and Fort 
Lauderdale, FL. 


‘replace incorrect parts. ee 


Time management — Ne ess 
In the construction process, the! abil- 
ity to manage multiple tasks and to 
adhere to strict ‘time frames is a re- 
quired skill. Many “tools” are avail-- 


able that allow you to develop a sched- 


ule.and to trac ‘multip lasking.: Tak- } 


_ ing | the necess 


“commences: 


Field coordination ie : 
Field coordination pee a crucial 


through design, a 

tion. Field coordination molds many 
individual -factors, including on-site — 
investigation, regular review of the RF" 
engineers, requirements to. provide 
coverage, fami th the acquisi- 
tionist’s commitment to the land 
owner, understanding. any” stipulations: 
placed on the’ project during the: zon- 
ing process, and daily interaction with 
the general contractor to ensure their 
work is performed accordingly. If all 
of these factors are taken into consid- 
eration, the site will satisfy the net- 
work requirements. 


Communication 
Many books have been written on 
communication by experts in’ their re- 
spective fields, With’ that said} the 
ability. to communicate. clearly and 
succinctly is rare. Never take: for 
granted that you were understood the 
first-time. Repeat critical items sev- 
eral times. Nothing is lost.if an extra 
phone call is made just to be sure that 
everyone is-up to date with the most 
recent information on a project. In the 
end, the success of a particular project 
will rest ‘on your ability, and the abil- 
ity of your team, to effectively 
communicate. 
eet) 


A Product Line You Can Bank On! 


LTR® 
Controllers 


For all UHF/800/900 LTR systems. 


Repeater 
Tone Panels 


Worlds leading supplier! 


Interconnects 


We've led the way for 16 years! 


Rural Telephone 


Communications 
Decoders 


Phone/Radio 
Remote 


eT 


LT-4200 For irre dispatch operation. Also serves as eae palin ier sh 
validator for other brands of controllers on the LTR® bus. 


LT-4900 For LTR” dispatch & interconnect operation. 
Comes standard with EE, DID, E&M; compandor; 
CSIBASE and more. 


TP-1 63 Brings you more tones/codes and features 
than any other shared dispatch panel. DTMF and 
computer programmable. Low cost. 


TP-1 54 154 tones/codes for shared dispatch. Loaded 
with features. DTMF programmable. Low cost. 


TP-1 54-PLUS 154 tones/codes for shared 
dispatch & interconnect. Comes with Speed dialer; 
Three digit overdial of CTCSS, DCS, DTMF, 2 Tone 
and 5/6 Tone signalling codes, and more. 


8300 Repeater, Duplex Interconnect & Dial Access 
Paging for private systems. Comes with Speed dialer; 
Three digit overdial of CTCSS, DCS, DTMF, 2 Tone and 
5/6 Tone signalling codes, and operates on any one of 
154 tones/codes. 


CS-900 Control Station Interconnect. Has 
Digital voice delay, Speed-dialer and more. 
Export version available. Low cost. 


CS-800 Duplex interconnect with built-in repeater 
maker. Speed dialer and more. Low cost. 


9800 Provides selectable interconnect mode; Control 
Station, Half Duplex or Sampling. Has built-in Repeater 
maker; DTMF, CTCSS, 2 Tone, and 5/6 Tone signalling; 
Speed dialer and more. 


RT8 System Allows an ordinary tone/pulse 


telephone set to operate wireless at a remote location. 
(RF equipment not included). 


CD-2 pecodes and displays: 51 CTCSS, 112 DCS 
and 16 DTMPF's. Has serial port and optional data 
management software for your PC. 


LT-2 Decodes all LTR® data. Displays User ID, home 
channel and DTMF. Has serial port and optional data 
management software for your PC. 


6800 Allows use of base control station (even trunked) 
from all in-plant keyset or PBX telephones. 


To learn more about our line call 
Ray Dashner toll free 800-545-1349 


® Connect Systems Inc. = FR" B88} Sie 7584 
2259 Portola Rd. Email sales @ connectsystems.com 
Ventura, CA. 93003 Website www.connectsystems.com 


(product info online) 


CSI is a registered trademark of Connect Systems Inc. LTR is a registered trademark of EF Johnson Company. 
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To ensure protection from heat and humidity, 
a second air conditioner should be available 
as a standby. 


to switch the operating sequence of two 
or more air conditioning units on a 
one-, two-, four- or eight-day basis. The 
DUC contains a two-stage heat and two- 
stage cool thermostat with individual heat 
and cool levers. The thermostat’s heat an- 
ticipators are adjustable, and the cool an- 
ticipators are fixed. LED’s indicate “lead 
unit” and power from unit one or unit two. 

Because air conditioners are capital 
expenditures, they should be constructed 
for long service life and should include 


such items as an aluminum or steel cabi- 
net for the portion of the system installed 
outdoors, and stainless-steel drain pans 
for the cooling coils. 

Based on the critical nature of these 
sites and the constant equipment load, 
air conditioners should be selected with 
reliable and energy-efficient compo- 
nents, such as scroll compressors and ex- 
pansion valves or capillary tubes for 
precise refrigerant contro]. Because cool- 
ing is required on an almost constant 


basis, the system must be capable of 


cooling in outdoor ambient temperatures 
as high as 120°F and as low as —20°F. It 
is important not to cut corners when se- 
lecting the equipment that is responsible 
for maintaining temperature control on a 
continual basis. Finally, the air condi- 
tioner should be specifically “de- 
signed for” communications applica- 
tions, not “adapted to” communications 
applications. 

Humidity control must be taken into 
consideration when protecting digital 
switching systems, also. Digital switches 
represent multimillion dollar investments 
for local exchange carriers that provide 
local telephone and data services, as well 


COMTELCO oustaies, inc. 


A, American company building quality 


products in the USA since 1978. 


if you haven't tried our antennas, you may be 
missing out on one of the best values in the 


industry. 


We guarantee you will be pleased with both 


our price and performance. 
Omni Base Station 


VHF/UHF Dual Band 


800/900 Cellular/’SMR 1 9 and 2. 4 GHz 


Call for Free Data Book 
1-800-634-4622 


Fax (630) 790-9799 
501 Mitchell Road, Glendale Hts., 
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Illinois 60139 
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as long distance and voice mail. Humid- 
ity regulation is important at telephone 
central offices because of the sophisti- 
cated electronic circuit cards at the heart 
of the switching operation. Humidity must 
be maintained at around 50% to reduce 
static electricity. 

A Kenton, OH, facility for Alltel Ohio 
has been under environmental control 
since the installation of the digital switch- 
ing system in the early 1980s. The com- 
pany just replaced two older models with 
a single 15-ton System/3 environmental 
control unit, Because of the heat given off 
by the switching equipment, the unit is in 
a cooling mode all year long. 


Power protection 

Today’s electronic devices are sensi- 
tive to environmental conditions, particu- 
larly the quality of the incoming power. 
Minor power fluctuations can stop today’s 
telecommunications switching devices 
from delivering optimal availability. The 
grounding system is the fundamental 
building block of the total protection 
package. The other elements rely on it 
and enhance it. 

A good ground system is imperative 


The /orer Test 


when speed, perform 


ceiver. The professional choice 
e, and reliability are an issue ! 


For Commercial and Mobile Radio testing, the 
Nearfield receiver, sweeps 30MHz-2GHz in <1 
second 

Decodes CTCSS, DCS, and F, Manually 


stands alone. Let 


the Xplorer perform all your quick radio 


: or : —— record tones into memo 
checks, instantly determining the radio’s fre- : ee si " 


S : 
quency, CTCSS, DCS, DTMF, deviation or Xplore: 


Lockout up to 1000 frequencies 

Store ! ( s in memory with time & date 
stamp, as well as number of hits per frequency 
NMEA-0183 GPS interface for recording Latitude 
& Longitude coordinates (GPS Required) 

VFO mode for tuning to specific frequencies 


signal strength. The Xplorer automatically 
locks on to any nearfield signal from 


in less than a second. 
PC interface for dow data from memory 


FM demodulation / 
Auto or manual frequency | 


There is “Whether you're Maximum nearfield reception / Up to 1/4 mile away 


in the field or in the shop, the Xplorer is the 


portable, compact and economical solution 


= = MADE INUS.A. 
for any two-way communications business. i 


Xplorer includes: TA100S antenna, NiCads, 
Charger, PC Download cable and software 


Freq. Range 30MHz - 2GHz 
Modulation FM Deviation 
Freq. Response 50 - 3000Hz 
Auto Sweep Time <1 second 


Input 50 Ohm -59dBm @ 100MHz 


-25dBm @1GHz CTCSS Decode DCS Decode DTMF Decode 
Display 2 line LCD 
Power internal NiCad e é 
Check out our 
Web Site 
Www. 


optoelectronics.com 


for proper protection and equipment 
performance. Ground systems are de- 
signed to prevent personal injury, to pro- 
tect communications equipment and to 
reduce noise on the circuits. 
Communications systems need protec- 
tion from lightning, utility fault condi- 
tions and short circuit occurrences. 
Surge protectors located at building en- 
trances are called telecommunications 
protectors or station protectors, and 


surge protectors deployed within the 
building or terminal equipment are called 
secondary protectors. Surge protectors 
for telecommunication circuits should be 
listed under UL 497-1997 or UL 497A- 
1990. The chosen surge protector should 
be designed and tested for the intended 
type of telecommunication circuit. 


Preventive maintenance testing, service 
A well-administered testing program 


" Sei: iat os) 
EPAGERS ” 
== PCS/CELEULAR PHONES " 


OS: 


er the Distance 


w 


Fax: 760-480-1351 
Visit us.on the web at www.battnet.com 


Atlanta * Chicago * New Jersey * Seattle * San Diego 
Battery Network” is a Batteries Batteries Inc. Company 
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can prevent accidents, save lives, mini- 
mize costly breakdowns and reduce un- 
planned outages. An effective electrical 
maintenance program is one that enhances 
safety and reduces the probability of 
equipment failure. It is important to base 
the program on the fundamental idea that 
maintenance cannot be performed once 
and then forgotten. 

Maintenance testing and repair is usu- 
ally performed by a specialized electrical 
testing company. It should use state-of- 
the-art test equipment to ensure the accu- 
racy of the test results. All equipment 
used should be in calibration and trace- 
able to the National Institute of Standards 
and Technology. 


LS Se ET EE GIS STE em] 
A well-administered 
testing program can 

prevent accidents, save 
lives, minimize costly 

breakdowns and reduce 
unplanned outages. 


In arranging for service of your equip- 
ment, you should choose a company that 
provides local experts globally, ready to 
service all the elements of the total pro- 
tection package. Service and monitoring 
should be available to all your sites, 24 
hours a day, year round. You should have 
the convenience of working with one ser- 
vice company without losing control, re- 
sponse time or technical expertise. Look 
for a company with proper resources, [ISO 
9001 certification worldwide, factory- 
trained technicians and expert local rep- 
resentatives that will guarantee when the 
service people will arrive on site to attend 
to your problem. 


Bringing it all together 

By combining access control, remote 
monitoring, precision air conditioning, 
power protection and service to each site, 
the overall network will be protected from 
many common problems that often lead 
to outages and downtime. Using one com- 
pany for all your support needs provides 
a single source of accountability. The 
company should provide you with high 
quality service, tailored to fit your spe- 
cific situation. 


iE 


In an increasingly competitive market, 
the best way to attract and keep 
customers is with high-quality service. 


Site Master from Anritsu Wiltron helps 
you improve signal quality by quickly 
tracking down subtle degradations in 
antenna equipment. Its unique FDR 
(Frequency Domain Reflectometry) 
capabilities perform both precision 
return loss sweeps and accurate distance 
to fault measurements, with more sensi- 
tivity than traditional TDR or SWR. 
Moreover, Site Master can test in 
the presence of live site interference, 
eliminating site down time. 


From 5 MHz to 3.3 GHz, Site Master 
provides accurate, repeatable measure- 
ments and easily stores antenna and 
feedline signature characteristics. 


By comparing recent measurements with 
previous data, you'll quickly uncover 
gradual quality degradations before they 
noticeably affect your service. 


Preventive maintenance like this promotes 
efficient diagnosis - eliminating expensive 
emergency calls. Preventing equipment 

failures decreases material costs. More 
importantly, it results in higher quality 

service that will keep your subscribers 

happy and loyal. 


So if you want to keep cable and antenna 
problems from ever reaching your 
customers, call us at 1-800-230-2972. 


Ainritsu 
www.anritsuwittron.com WWIIEFON 


Site Master Helps You Find Signal Quality 
Problems Before Your Customers Do. 


ae 
—_ 
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United States: (200) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 011-65-2265206 
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Technology boosts interest 
in 220MHz auctions 


Linear modulation (LM), a mature voice and data technology, opens up new 
opportunities for SMRs, utilities and public-safety agencies at 220MHz. The 
possibilities make auction participation attractive. 


By M.R.J. Bayly, C.Eng., M.I-E.E. 


Auctions are one device employed by 
the FCC in the race to get spectrum into 
the hands of operators who will maximize 
its use. The 2MHz block at 220MHz-— 
222MHz is now targeted for an early 1998 
auction. The 220MHz service may be the 
“new kid on the block.” but LM technol- 
ogy has been to college and has earned its 
degree. 

So, why should you take notice? If 
you're an operator, or aspiring to be one, 
auctions may offer new opportunities. If 
you’re a user, one of the most efficient 
wireless technologies available today, 
SkHz LM (linear modulation), is bringing 
new business efficiencies with its high- 
speed data capability. Although other 
forms of linear modulation have been 
used for decades. the form first demon- 
strated in 1992 and type-accepted by the 
FCC in 1994 is an example of very nar- 
rowband linear modulation (YNBLM). 


220MHz vs. other bands 

The 220MHz services started years ago 
as a result of the FCC's allocating a 2MHz 
block for “spectrally efficient technolo- 
gies.” Service for 220MHz has had a tor- 
tuous infancy (some even say this has 
been to its advantage), with uncertain 
rules and the previous lottery system of 
assigning licenses that put channels in the 
hands of speculators rather than opera- 
tors. Nevertheless, 220MHz services pro- 
vide considerable advantages over other 
services. Their operators and suppliers 
have demonstrated tenacity and are now 
ready to take these burgeoning services 
into auctioned spectrum where other ser- 
vices are offering challenging levels for 


Bayly is LM marketing director for Midland 
USA. Kansas City, MO. 
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operators and users alike. The range of 
220MHz signals is superior to the higher- 
frequency signals of 800MHz specialized 
mobile radio (SMR), cellular and personal 
communications services (PCS). Fewer 
sites ure needed to provide coverage, 
which makes the cost of service more 
attractive for operators because they can 
offer users a comprehensive package at 
competltive rates. 


Types of operator 

Although SMR has been the primary 
use for 220MHz services so far, there are 
other possibilities. Public safety already 
has a number of allocated channels that 
are not subject to auction and that are 
available under a mutually exclusive. 
first-come basis. Any mobile operation 
needing new spectrum should consider 
bidding at the 220MHz auctions. Licenses 
will be available for economic areas 


4,8kbps 


(4 QPSK) 


(EAs), regional and nationwide blocks. 
With nearly 200 channel pairs available, 
220MHz is probably more attractive than 
some of the PCS spectrum. The spectrum 
winners will also be allowed to disaggre- 
gate and partition their spectrum to en- 
able the greatest flexibility of use. “Dis- 
aggregation” means taking some of the 
channels from the allocated block over 
the whole licensed geographical area and 
allowing another operator to use them or 
selling them outright. “Partitioning” 
means taking a sub-area within the li- 
censed area and allowing and selling all 
the channels in that sub-area. 

The auction wil] include both small and 
large players. Incumbent 800MHz play- 
ers displaced by the new rule changes 
could well find the highly spectrum- 
efficient digital technology at 220MHz to 
be more attractive than the prospect of 
continuing with outdated and inefficient 


14.4kbps_ 
{128 QAM) 


9,.6kbps 
(32 QAM) 


Figure 1, The data protocol uses the fastest possible data rate for the prevailing conditions and 
maintains a common radio coverage footprint for speech and data. The three plots represent 
calculated range with a solid line and measured range with plotted points for the three data 
speed levels. The dotted red line at 37 miles approximates closely the industry standard signal- 
to-noise level (12dB SINAD) at which speech becomes difficult to understand. 


Shure ModuLink handheld microphones connect easily 
to virtually all popular radio transceivers with no hardwiring. Simply 
MODULINK* SYSTEM I snap the correct cordset into the Modulink microphone and the transceiver. 
ES 7 —— And in just 30 seconds, your customer is ready to roll. 
Save service time and inventory costs while dramatically reducing dawn- 
time. Provide the sound quality and reliability you have come to expect from 
Shure. Best of all, you'll always have the microphones and cordsets to meet 
your customers’ needs. 
For more information on how you can make all the right connections with 


OT We gee ge! Shure ModuLink System 1, call |-800-25-SHURE. 
Transistonzed base Transistor amplified Bectret condenses DIME with continuous-  Adreraft OTME 


station with split-har dynamic with noise-canceling tone dialing and noise-canceling and -d 
monitor transmit switch pick-ag iluminated keypad «FAA cated 


The Sound of Professionals...Worldwide.® 
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systems that are nearing the end of their 
economic and technological life. The 
competition for SMR is enhanced special- 
ized mobile radio (ESMR), cellular and 
PCS. LM 220MHz can provide a service 
with high-quality voice and high-speed 
data in a single unit at a competitive end- 
user Cost. 


5kHz LM technology 
The 5kHz LM technology developed by 


Securicor, Bath, Avon, U.K., was de- 
scribed in my article “Technology Up- 
date: 5kHz Linear Modulation” in the 
January 1994 issue. As a result of a 
merger between Securicor Radiocoms, 
Bath, and Intek Diversified. Princeton, 
NJ, in late 1996, Securicor took a major- 
ity holding in Intek. Midland USA, part 
of the Intek group of companies, with its 
nationwide dealer and direct sales opera- 
tions, now markets the LM 220MHz sys- 


tems. As a further result of the merger, 
Intek now owns the LM technology and 
intends to market it worldwide. 

LM has many advantages over other 
technologies. It is digital, yet it is also 
analog. It uses all the benefits of digital 
without the accompanying disadvantages. 
One problem with an all-digital system is 
the range-edge cutoff. Unlike analog, 
where the user can choose whether to lis- 
ten and to try to decipher the information 
when the signal gets weak and noisy, a 
digital system doesn’t allow such an op- 
tion. The user has no choice, because, at 
the edge of the signal range, the informa- 
tion is indecipherable. In fact it is annoy- 
ing to try to listen to it. The good news is, 
there is a solution: the bad news is, it 
costs! To ensure that a user doesn’t expe- 
rience the reception of weak signals, more 
sites have to be implemented; a roughly 
2:1 ratio is the norm. 

So, if a system costs more to install, 
guess who pays? 

Because LM transmits an analog sig- 
nal, it doesn't suffer this range-edge 


LM has many 
advantages over other 
technologies. It is 
digital, yet it is also 
analog. 


signal cutoff, so the system is more eco- 
nomical to install and to use. LM uses 
digital signal processing (DSP), but instead 
of low-rate vocoding. or a higher rate that 
is time- or code-shared (the effect is the 
same—reducing the number of bits to rep- 


Maximize NiCd and NiMH battery productivity 

with Telepower? Conditioner/Analyzers, State-of-the-art 

patented circuitry assures the most dependable, cost- 
effective battery maintenance systems available. 
They’re the perfect complement to JBRO land 
mobile batteries, featuring the industry's highest 
power ratings. Built to OEM specs without the OEM 
price tag, JBRO batteries provide reliable perfor- 
mance every time! Call today for a free catalog. 


resent the coded information signal), it 
uses a sample rate of 44.1 kbps, equivalent 
to an audio compact disc, to retain the 
original quality. This sample rate delivers 
excellent voice quality and recognizabil- 
ity, at least as good as 25kHz FM. 

Data performance with LM is equally 
impressive. Figure 1 on page 18 illustrates 
the three data speed levels. Currently run- 
ning a raw, or gross, data rate ol 16.8kbps 
with 128QAM (quadrature amplitude 
modulation) trellis-coded modulation (in 
a 5kHz channel), the system uses a dy- 
namic rate modem to interact with the real 
world of mobile data. No forward-error 
correction (FEC) is applied to slow the 
data down unnecessarily. The system 
senses the path conditions and adjusts the 
rate accordingly. This means that a 


NEW! 


Replacement batteries 
for NEXTEL® Powerfones /BRO 


grea, 


LP __ 


BATTERIES, INC 


Name Brand Quality. Value priced. 1-800-8BATTERY 


JBRO Batteries, Inc 1938-A University Lane Lisle, IL 60532-2150 * Phone: 630/964-9358 Fax: 630/964-9081 Order Entry: 800/237-6435 
JBRO Batteries SW. 25700 1-45 North #111 Spring, TX 77386 Phone: 713/367.9393 Fax: 713/292-7139 Order Entry: 800/245-1138 
Visit us at our website http:\\www.jbro.com 
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In Business, 
Talk Is Never Cheap 


So we won't waste your time. You know how important two-way radios are to 
business. But, every business is different, and that makes decisions regarding 
leasing communications equipment critical. The Associates can help. Formed to 
service the complex financing needs of communications buyers and sellers, we 
know how important the right type of financing can be to the sale, delivery, 
installation and maintenance of equipment. Customers will benefit from lease and 
finance plans with no down payment, 24 hour approvals and locked in rates. 
The Associates also provides financing of SMR infrastructure equipment, inventory, 


rental and test equipment as well as SBA loans and vehicle fleet leasing. 


But It Can Be 
Affordable 


Funding your two-way radio communications system 


through The Associates is your competitive advantage. 


Whether you're marketing radios or in the market for some, 
there’s only one way to get the details. Call us at the 


number below or visit our website today. 


http://www.theassociates.com 
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THE ASSOCIATES 
COMMUNICATIONS FINANCE GROUP 


All leases subject to approval by The Associates and are subject to local and state laws 


system can be designed for both voice and 
data with no difference in the design cri- 
teria, and the user gets his data. The data 
might slow down at the range edge, but 
the user still gets it. The signal can even 
be lost for part of the transmission, and 
the system will fully recover, automati- 
cally and with no user intervention. This 
applies equally to transmissions to a fast- 
moving vehicle, which is the real world 
of mobile data (particularly for public 


safety use). This performance is achieved 
by the use of the integral technologies of 
reference vector equalization (RVE) and 
feed-forward signal regeneration (FFSR) 
where the distortions of amplitude, fre- 
quency and phase caused by multipath and 
Doppler effect are corrected in real time, 
giving the wireless environment a wire- 
line performance. 

RVE was formerly referred to as trans- 
parent tone-in-band (TTIB). Reference 


CLEAR CO} 
FOR HIGH] 


oa 


Now it's easy to use two way radios in high noise. Just add a 


i 


A 


DAVID CLARK Noise Attenuating Headset and Radio Adapter Cord to 


your two way radio and you will... 


eliminate the hazard of clumsy and confusing hand signals... 
experience crisp, clear communication... 
protect hearing with headsets having a Noise Reduction Rating of 24 dB. 


Improve safety on the job 

through better communication. | 
Tor 

3 David Clark coura 


Test one of our systems on your job site. Call toll-free: 
1-800-900-3434 
INCORPORATED hae 


360 Franklin Street, Box 15054, Worcester, MA01615-0054 Quality 
TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827.  /~ ™\ 
©1996 David Clark Company Inc TH 
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vector equalization is more completely 
descriptive of the technology, wherein a 
pilot tone is created and used as a refer- 
ence for decoding in the receiver, With 
FFSR, the RVE tone is extracted in the 
receiver, and the audio baseband is re- 
combined exactly in phase and amplitude. 
The tone is then used as a reference for 
canceling the effects of multipath, 
Rayleigh fading and the Doppler effect. 

A number of public safety agencies are 
looking to SMR operations to provide 
some of their non-critical communica- 
tions. The use of SMR operations could 
solve some of public safety’s communi- 
cations congestion. 

LM, being fully linear, is an ideal plat- 
form for future mobile radio technologies, 
whether they are analog or digital. 


New developments: networking 

The initial products were for single-site 
operation, where the majority of the chan- 
nels in the Phase I channel groups at 
220MHz were licensed. The amalgam- 
ation of systems to provide wide-area 
coverage created a need for networking 
solutions. A new multisite switch and 
computerized control is now available, 
allowing for regional operation required 
for the new Phase II channel groups 
licensing. 

Multisite switching enables a user to 
roam throughout the entire multisite coy- 
erage area and, with no operation of any 
controls on his subscriber unit. to make 
and receive culls as if he were operating 
on a single site in the same way that cel- 
lular systems operate. The system logs the 
site on which a user is registered, so it 
always knows how to set up a call. Nei- 
ther the mobile user nor the dispatcher 
has to have knowledge of which site to 
use. The system is programmed with 
many functions to enable the operator of 
the system to both optimize use and to 
allow or limit the use of functions and 
sites. This ability ensures that users get 
what they pay for, and it allows the sys- 
tem operator to tailor service for the indi- 
vidual, keeping costs down for everyone. 
Full 24-hour use is recorded in tabular 
form, allowing graphing that can be used 
to optimize system design and grade of 
service. 

The sott-failure modes, together with 
alarm reporting, ensure minimum capac- 
ity and service loss under failure condi- 
ons, a vitally important consideration for 
users who make critical use of their mo- 
bile communications. Emergency calling 
is another facility that can be made avail- 
able. For an extra monthly fee, a user 
could be given priority access to a chan- 
nel, even if the whole system is busy, 


™ 
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NEW PRODUCTS 


Telewave Yagi Antennas now cover 138-2000 MHz 
and feature 3 different cable attachment and mount- 
ing options, as well as fully welded construction 


farcotanreet 


ae 


TATC- 


Telewave Auto Tune Ceramic-Enhanced Combiners cover 
the 849-869 MHz SMR band in 5-channel groups, with 
up to 100 watts power handling and high-speed tuning. 
Multiple trunking frequencies can now be easily 
accomodated with real-time response. 


Telewave Antenna Power 
Dividers are unique in 
the industry! Frequency 
ranges from 30-2000 
MHz, 500 watt power 
handling, and nearly zero 
loss. 2, 3, and 4-way splits 
available, with TXYLAN™ 
coating and all brass con- 
struction. 


ANTPD44 


8645-1E 


and exclusive TXYLAN™ coating, 


Standard Mounting 
Vertical or Horizontal 
polarization on any 
standard mast. 


Right Angle 

Allows easy connection 
of Heliax® and other 
hardline cables. 


Universal Mount 
Unique 3-Axis rotation 
with positive locking. 
Adapts to almost any 
mounting structure. 


ANTPD21 


Direct: 415-968-4400 


Telewave Precision Test Loads handle power 
up to 400 watts, and frequencies up to 
3 GHz. Quick-change connectors available. 


TELEWAVE, INC. 1155 Terra Betta Ave., Mountain View, CA 94043 
Saves: Tout Free 1-800-331-3396 


Fax: 415-968-1741 


Telewave Canada - Sales: (604) 939-8315 Fax: (604) 939-0544 


www.telewaveinc.com 
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Email: sales @telewaveinc.com 


‘on A complete | 
microcell analysis 
package... 


CHAMP ULTRA-LITE 

SIGNAL STRENGTH METER ’ 

The hand held Champ Uitra-Lite is convenient for finding indoor 
RF “shadows” in wireless systems, or for mobile studies to 
detect RF leakage and propagation coverage. Includes 
Dragonfly Battery Pack. 


Available frequencies: 
PCS |) CELLULAR 
_) PAGING «IVDS = LMR 
ISM, ETACS 


a 


DRAGONFLY 


Prone gl ioc mAAY SPYDER 
dontitaisl onaention, 100mV STICK-UP 
TRANSMITTER 


A self-contained frequency agile signal source for “walk-about” 
analysis & propagation studies.Includes Dragonfly Battery Pack. 


The Spyder, Champ Ulira-Lite and Dragonfly Battery Pack.are. 
just a few of many exceptional design solutions from..-s°~. 
Berkeley Varitronics. Call us ‘today for more information: ’ 


(732) 548-3737 / Fax: (732) 548-3404 
Internet: http://www.bvsystems.com 
E-mail: info@bysystems.com 


BERKELEY 
VARITRONICS 
SYSTEMS 
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TK630 
TK730 
TK830 
TK930/931 
TK840 
TK940/941 


x a : Ptr shad 


The Alpha series MCR/TSR remotes and MCP/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number, 
up to 99, and a ten character channel name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 
place. 

Systems also available for Motorola, 

Midland and Johnson radios. 

Features 


#Simple installation - No soldering, cutting or crimping. 
Provides remote channel indication. 
Programmable ten character name per channel, 
Programming done via front panel. 

®No special cables or PC required. 


1186 Commerce Drive = Richardson, TX 75081 
(972) 437-5320 # (800) 869-9128 *Fax (972) 437-5360 
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There normally is a heavy fee to guard 
against misuse, but at least the priority fea- 
tures could be made available for an opera- 
tor who wanted to provide that facility. 
Because the Phase I] 220MHz licens- 
ing is issued on a geographic basis rather 
than a site-specific basis, the networking 
computer's ability to allocate channels on 
a “where-and-when” basis ensures opti- 
mum use of channel resources. Its modu- 
lar design keeps initial costs down but 
allows simple expansion as needed. It is 
fully compatible with the high-speed data 
facility, so again, a single system design 
accommodates both voice and data. 


New developments: products 

A choice of repeater powers of 25W 
and 100W enables optimum systems to be 
designed for wide-area coverage. The 
current choice of two mobiles and a 


New data applications 
are being investigated 
that will use the 
unique capabilities of 
the LM system. 


portable will be supplemented by a flex- 
ible architecture that enables easy 
customization of products at the least cost 
to the provider and user. New data appli- 
cations are being investigated that will use 
the unique capabilities of the LM system. 
Already available are GPS and vehicle 
data collection systems, high-speed file 
transfer for direct computer connections 
and computer-aided dispatch systems 
with status messaging. 

Point-of-purchase credit card authori- 
zation, data monitoring and email will 
enable business users to be connected to 
their office at least cost. Other 
possibilities include remote site picture 
transfer for secure locations. With high- 
speed data, the applications are almost 
limidess. 


Conclusions 

The 2MHz of spectrum at 220MHz— 
222MHz is the new opportunity for both 
small and large operators and users. There 
is a growing choice of subscriber units 
and data options. With spectrum costs 
now an important part of the overall cost- 
of-provision equation, VNBLM is the 
future of mobile communications. 


Ti 


Still Going 
Strong! 


For more than a decade, BK 
Radio has designed and 
manufactured two-way radios 
that endure the test of time. 
With our portable and mobile 
radios, you can rest assured 
youre getting the best quality, 
the best features and the best 
buy. That’s because we are 
committed to building top- 
notch two-way radios. To ensure 
that, we build all of our two-way 
radios in our high-tech 
manufacturing facility located in 
West Melbourne, Florida. This 
105,000 square foot facility 
contains the latest in state-of- 
the-art automated production 
equipment. To find out more 
about our two-way radios, call us 


at 800-648-0947. 


+, BK RADIO 


WorLD CLass RADIOS.™ 


7505 Technology Drive 
West Melbourne, FL 32904 
Phone: (407) 984-1414 
Fax: (407) 984-0434 


A RELM Communications Company 
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PCS rural model: 
Cost-effectiveness, coverage 


and clarity 


A hybrid of base stations and repeaters may be PCS carriers’ answer to 
filling in coverage gaps at a cost they can justify and afford. In many of 
these new markets, coverage, not capacity, will determine survival. 


By David Bolan 


As the cellular and personal communi- 
cation systems (PCS) industries heat up 
and competition grows fierce, cost issues 
are raising important questions. How much 
do I need to pay for building a network 
that will ultimately grow my subscriber 
base? How do we keep the clarity and 
quality of people's calls a top priority when 
land issues and alternative coverage appli- 
cations cost so much money? 

Looking for ways to answer these ques- 


Bolan is vice president, marketing, for Repeater 
Technologies, Sunnyvale, CA. 


Table 1—Repeater specifications’ effect 
on network performance 


OA1900C OTHER 


6.3W 2w 
YES 

<1% 

9.45MI 

100% 

100% 


Power 
Diversity 
Reverse FER 
Range 

BTS Capacity 
Talk Time 


54 MILES 


BASE STATIONS ONLY 


tions has become as much of a preoccupa- 
tion as paying the bill for the license. As 
many carriers are beginning to realize, the 
answer may be in repeaters. 


The situation 

PCS license holders are currently pre- 
sented with the reality that PCS is having 
a hard time living up to its touted ben- 
efits. Coverage issues have been at the 
forefront of the carriers’ problems. These 
preblems begin with the need to have 
three PCS cells to cover the same area 
that a cellular cell site does. As a result, 
PCS build-outs have been characterized 
as having a predominance of “micro- 
holes.” To fill these holes, carriers have 
to justify the huge costs in areas where 
less air time is used. They are normally 
unable to justify it, however, without the 
subscriber base to support the cost. But 
without the coverage, they cannot build 
a solid customer base, which is the 
“Catch-22.” With all of the features and 
wonders of PCS, ultimately the coverage 
saturation that most PCS carriers have 
been able to deploy is simply not enough 
to satisfy their current and potential con- 
sumer bases. In these new markets, cov- 
erage, not capacity, will determine the 
survival of the license holders. 


3.4MI 


13MI 


As carriers look toward new solutions to 
wireless deployment, lower cost architec- 
ture alternatives will increase the ability of 


Lower cost 
architecture 
alternatives will 
increase the ability of 
the carrier to provide 
quality, competitive 
digital services— 
sooner. 


the carrier to provide quality, competitive 
digital services—sooner. With an esti- 
mated 115 million North American sub- 
scribers expected by 2002, or about 8% of 
the 514 million world subscribers!, PCS 
carriers need to recover the time lost in 


'Strategis Group, World Cellular and PCS Mar- 
kets: 1997. 


BASE 13MI 9.4MI 8.1Ml 


61MILES 


HYBRID BASE STATION/REPEATER SOLUTION 


Figure 1. Base station vs, hybrid repeater and base station comparison, using 30° directional antennas; stralght highway, flat terrain, 


Mobile Radio Technology October 1997 


ANUNCIAMOS: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


TelecomLatina’98 

Octubre 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


TelecomLatina promete ser la exhibicién y conferencia 
més importante dentro de la industria de las telecomu- 
nicaciones de América Latina, presentando tanto 
tecnologias alambricas como ind imbrics bajo un 
mismo techo tales como: 


Celular ~ Tecnologias de Acceso alas 
Redes Telefonicas - Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking - Fibra Optica 

Microondas = Sist. de Comunicacion Personal 
Plataformas OSS - Satélite - Servidores de 
Multimedia - Conmutacion en Centrales 
Telefonicas - Radio Localizacion Movil de 
Personas (Voceo) - SONET y WDM 
Equipo de Prueba 


Las conforencias serdn conducidas en espafiol y portugués 
y Se presentaran temas. vitales acorde a las necesidades y 
caracteristicas de la industria latinoameriaana. 


1 PERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EN LA INDUSTRIA! 


Para mayor informacion: 
Tel. +1-303-220-0600 
Tel, 1-800-288-8606 (sito dewo etn) 
Fax +1-303-770-0253 


Brought to you by Intertec Publishing, a K-Ill Media Compagyy publishers of 
World Broadcast News, Satellite (ommunicati@a anne 
Sound & Video a Acorns Contral & Secontty Systems 


~ ANNOUNCING: 


The Premiere of the Most Important 
American 


Fyent for the Latin 


Telecommunications Industry 


TelecomLatina '98 

October 14-16, 1998 

Miami Beach Convention Center 
Miami: Florida, USA 


— Loop Access Technologies 


Conference sessions will be field im Spanish ‘and 
Portuquese:and will present topics vital 49 the Latin 
Ainerican industry's needs and characteristics, 


For more information on exhibiting 
or attending, please call 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (05.0) 
Fax +1-303-770-0253 


Prodvced and manuged by the intrrtec Trade Shaws & Conferences division 


ANUNCIANDO: 


0 Mais Importante e Principal 
Evento do Mercado de 
Telecomunicacées Latino Americano. 


Photo Gedit: Greater Hla Coaventionf Visitors Bureds 


TelecomLatina’98 

0 primeiro nos E.U.A com conferéncias em Portugués 
14 a 16 de Outubro, 1998. 
Miami Beach Convention Center 
Miami, Flérida- USA 


ATelecomLatina promete ser a tmica e mais importante 

feira no mercado de telecomunicacées Latino 

Americano, induindo no mesmo local technologias 
“wireless e wired,” tais como: 

Celular - Wireless Local Loop - Radio Difusao 
Radio Comunicasao e Trunking - Fibra Otica 
Microondas = PCS - Plataformas OSS = Satelite 
Servidores Multimidia = Paging = Comutasao 
Sonet e WDM - Equipamentos de Teste 

As conferéncias serao realizadas em portugués e 
espanhol e serdo apresentados topicos vitais para as 
necessidades ¢ caracteristicas do mercado de teleco- 
municacoes Latino Americano. 


PERMITA-NOS RECEPCIONA-LOS PARA ESTE SUPRA-EVEN- 
TODAS TELECOMUNICASOES! 


Para informagies sobre os expositores 
ov participantes, lique: 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 soo scsi) 
Fax +1-303-770-0253 


ieading telecomnmunications and tvlated ladeitsy publications: Cellular & Mobile International, Global Telephony, 
Be Beslon, Broadcast Eegineesing, BERadis, Transmission & Distribution World, Fleet Owner, 
integration, Ceolbelat Business, Wireless World, Telephony 
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Rural highways, such as I-5 in California, are exemplary applications for using the hybrid model of repeaters and 


base stations. Photo by Josh Mitchell. 


false starts or lose precious market 
opportunities by not delivering. The solu- 
tion to this equation lies in the best use of 
available capital to create a network that 
will deliver quality results. 

Four applications are currently avail- 
able to carriers to extend their coverage: 


towertop low-noise amplifiers. repeaters, 
smart antennas and superconducting fil- 
ters. Each model carries a price tag and, 
often, features not necessary for the task 
al hand. One field-proven technology is 
repeaters. They have consistently offered 
the market the coverage it needs while 


Table 2—Base station vs. repeater capital cost. 


ITEM 


Equipment 
installation/Engineering 
Tower (80'—100')/Antennas 


Back-up Power 

Site Acquisition (Raw Land) 
Equipment Pad 

GPS Antennas 

Towertop Amps 

Switch & Ti DACS Port 


BASE STATION (S$) 


REPEATER (S) 


350,000 
12,000 
55,000 
14,000 
25,000 
50,000 

1,000 
10,000 
33,000 


25,000 

4,000 

52,500 

3,500 

15,000 

Not Required 
Not Required 
Not Required 
Not Required 


augmenting networks 
cost-effectively. 


Coverage advantages 

It takes about three 
PCS cells to cover the 
same area as a cellular 
cell. The use of micro- 
cells to combat this prob- 
lem has created a situa- 
tion that leaves carriers 
with too much wasted 
capacity, higher operat- 
ing costs and an unre- 
solved coverage problem, 

Repeater Technologies 
developed a new over- 
the-air CDMA network 
repeater, the OAI900C, 
that extends over-the-air 
repeater range by as 
much as 20% in highway 
applications and by 50% 
in suburban coverage ar- 
eas—without sacrificing 
any of CDMA’s generous 
capacily, As shown in 
Table | on page 26, the 
repeater bumps power 
from the 2W output of 
previous repeaters to a 
full 6.3W—greater than a 
threefold increase. (On 
the logarithmic dBm 
scale, that jump measures 
from 33dBm to 38dBm.) 
In addition, the repeater 
requires no switch ca- 
pacity, unlike base sta- 
tion or microcell options. 
This feature saves carri- 
ers money in up-front 
and recurring costs. 

The optimal feature of this class of re- 
peater is that it has been designed with 
receive diversity. Most CDMA channel 
elements feature a RAKE receiver with 
“four fingers” that each accept incoming 
signals. These signals are then processed 
and combined to boost the gain and im- 
prove the clarity of the call. Diversity is 
directly correlated with the frame error 
rate (FER). The FER with diversity is 
reduced to less than 1%, Without receive 
diversity, call clarity deteriorates to 
greater than 4% FER. Arguably, the most 
important benefit of a diversity repeater 
is talk time. When compared to a repeater 
element without diversity, a diversity re- 
peater will provide, at a minimum, 100% 
more talk time for a hand-held, battery- 
operated subscriber terminal—these 
phones simply don’t need to use as much 
transmit power to get a quality signal to 
the repeater antenna. 
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Automatic Numeer | ff Fleet MANAGEMENT! Rabio TELEPHONE 


IDENTIFICATION | AND SECURITY TRUNKING 
} Up to 16 digits ~ Leading or trailing Displays: unit ID and name, mobile or portabl 
position ~ Supports all formats ~ EN| time/date, status/location. ES SEVERE biden. 
with repeat ~ TOT with penaity imer Operator-controlled selective tem ~ Compatible with most re- 


call ~Remote disable and tn- 
angulation ~ Voice encryption. | 


~ Low power ~ Ultra-miniature size. 


peaters ~ CTCSS encoder 
~ Memory redial ~ Remote disable. 


TELEPHONE TO RADI 
ADAPTORS 


Use your radio as a full duplex 
phone or fax machine. Also works 
as a Tone/DC remote unit for local 
wireless paging or controlling. 
Compatible with Uniden 316/318. 


Ue 
CAND. 1000 


VOICE SCRAMBLING Bee RD-10 


PERSAL ENCODER/DECODER 
Remote ContROL & MONITORING 


Boarps & ENCLOSURES 


Simple speech inversion and high security rolling | fig» 
The complete solution to all your tone signaling code scramblers. Superior voice recognition and Fully-programmable ~ Latched ar mamentary out- 
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Your electronic toolbox isn't complete without MIDIAN tone signaling products. Police and fire departments, farm- 
ers, two-way shops, taxis, fleet dispatchers, school districts, even the military rely on MIDIAN to get the job done. 
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In addition to clarity issues, capacity Is 
the other part of the story. For example, 
in rural applications without receive di- 
versity, capacity is adversely affected by 
50%-80% on a typical rural highway. 
Diversity does not compromise capacity, 
and carriers are able to grow their sub- 
scriber bases without worrying about re- 
placing systems. 

Repeater Technologies has designed re- 
mote diagnostic software, and the company 
has also been working with various carri- 
ers to create models of deployment that 
reflect the capital expenditure concerns 
(see Table 2 on page 28) and the equally 
important need to provide a network that 
has flawless quality and coverage. 


Cost advantages: Rural deployment 

A recent rural example can be used to 
illustrate the cost-effectiveness of using a 
hybrid model of repeaters and base sta- 
tions. Along Interstate 5, from San Joaquin 
to Kem County, CA, a hybrid model of 
repeater and base station was deployed for 
a 160-mile stretch. 

In the hybrid deployment, signals are 
“cascaded” from the base station to two 
over-the-air repeaters in each direction. 
(See Figure 1 on page 26). The hybrid 


Table 3—Base station vs. monthly recurring costs. 
BASE STATION ($' 


Real Estate Lease 
Electricity 

Hardware Maintenance 
Software Maintenance 
Ti Backhaul (75Ml) 
Diversity Backhaul 


Total 


1 year 
5 years 


configuration, one base station—four re- 
peaters, was able to cover 61 miles com- 
pared to 56 miles for two full base stations 
on this flat and straight road. 

Over the full 160-mile stretch of high- 
way, the base station-only build-out (10 
base stations) would run $5.5 million in 
capital costs alone. On the other hand, the 
hybrid deployment (four base stations and 
14 repeaters) would cost only $3.6 mil- 
lion—a capital savings of $1.9 million, with 
another $1.3 million in savings over five 


et die DOW Off 


technology 


REPEATER ($ 


years for recurring costs. (See Table 3 
above.) 


Conclusion 

In the race to beat the critics, PCS car- 
riers need to work with what they have: 
technology and limited financial re- 
sources for deployment. PCS carriers can 
move forward and build networks and, as 
a result, strong subscriber bases—build it 
with repeaters—and they will come. 
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Paging concentrator boosts 
profits for paging resellers 


Using TNPP networking and a paging concentrator, resellers can maintain 
their own systems and trunks, allowing additional revenue from subagents 
and the providing of voice mail services. 


By Bailey Zheng 


With the rapid development in wireless 
communications, the paging industry is 
experiencing quick growth. At the same 
time, competition is on the rise and prof- 
its to resellers are going down. A paging 
and voice mail concentrator can provide a 
solution for those looking to increase 


CARRIER'S 
TERMINAL 


CARRIER'S 
BILLING 
SYSTEM 


Figure 1. Traditional paging process. 


TRANSMITTER 
CONTROLLER 


TRANSMITTER 
CONTROLLER 


profits and to lower monthly costs. It also 
provides the additional bonus of voice 
mail at no extra cost. 

In the traditional arrangement as shown 
in Figure | below, the paging reseller acts 
as a broker for the paging carrier. The end 
user purchases a pager from the reseller. 
The reseller activates the user’s number 
on the carrier's system by dialing into 
either the carrier’s paging terminal or the 


: 


TRANSMITTERS 


: 


TRANSMITTERS 


; 


Figure 2. TNPP networking makes the reseller a ‘virtual’ carrier. 


carrier's billing system. When the user 
sends a page, the phone call gets con- 
nected to the telephone trunk on the 
carrier's paging terminal. The terminal 
gets input from the user and sends the 
page from the terminal through the trans- 
mitter controller to the transmitters. 

With Telocator Network Paging Proto- 
col (TNPP) networking as shown in Fig- 
ure 2 at the bottom left, the reseller be- 
comes a “virtual” carrier by having a pag- 
ing and voice mail concentrator with the 
reseller’s own telephone numbers. The 
concentrator is located at the reseller’s lo- 
cation and is TNPP-networked to the 
carrier's terminal over a leased phone 
line. The reseller sells pagers to the end 
user and activates the pager phone num- 
ber on its concentrator. When the user 
sends a page, the phone call gets con- 
nected to the concentrator. The concen- 
trator collects the page and sends it to the 
carrier's terminal over the TNPP link. 
Once the carrier's terminal receives the 
TNPP package, it in turn forwards the data 
to the transmitters, 

TNPP networking gives resellers total 
control over their customers. Because re- 
sellers maintain their own systems and 
telephone trunks, the carrier is only pro- 
viding the page transmission. Therefore, it 
is not unusual for a carrier to reduce its air 
time rate by 50%. By using a paging con- 
centrator, the reseller can gain two addi- 
tional sources of revenue: subagents and 
providing voice mail. Because the reseller 
can purchase air time for less, air ime can 
be resold to smaller agents at a profit. With 
an integrated voice mail in the paging con- 
centrator, the reseller can provide voice 
mail without having to pay the carrier. 

For example, assume that a reseller is 
currently paying $3 per month for air time 
and voice mail. With as few as 1,000 
customers, the monthly savings is about 
$1,500. With the additional revenue from 


Zheng is president of Linktronic Systems, Los 
Alamitos, CA, 
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voice mail and subagents, a paging and 
voice mail concentrator can pay for itself 
in as short a lime as one year. 

Using a paging and voice mail concen- 
trator, further revenue can be created for 
the reseller from other value-added ser- 
vices such as alphanumeric transcription. 
With the numbers belonging to the re- 
seller instead of to the carrier, the reseller 
can move its pagers to another system 
without changing the pagers’ telephone 


numbers. The reseller has gained control 
over its destiny and is no longer locked 
into a carrier. As the reseller's volume 
increases, it can negotiate for better prices 
in the future. Value is added to the client 
base, because the reseller is no longer cap- 
tive. If the reseller desires, it can route its 
pagers to multiple carriers, or, in the fu- 
ture, it can choose to establish its own 
transmission system and move its exist- 
ing accounts to it. Upon resale of the busi- 
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ness, the value of the customer base 
would be dramatically increased. 

The carrier also benefits from the TNPP 
networking arrangement. The costs for the 
carrier are reduced, because the carrier no 
longer needs to pay for phone numbers 
and circuits. Additionally, all program- 
ming and customer service are supported 
directly by the reseller. The only respon- 
sibility of the carrier is to provide paging 
transmission for the reseller. The carrier 
can also use the paging concentrator to 
bring in phone lines from remote loca- 
tions, thereby consolidating telephone 
company expenses. 

To create these networking benefits, 
Linktronics Systems designed a paging 
and voice mail concentrator, the Infolink- 
2000. The system is designed to expand 
from four to 128 trunks, and from 5,000 
to 1 million users, with from 60 to 3,000 
hours of voice mail storage. 

To select a paging and voice mail con- 
centrator, the following areas should be 
considered: 

O Functionality 

Q Expandability 

QO) Ease of use 

Q) Technology and upgradability 

QO Cost 

Functionality in a paging concentrator 
includes the ability to support different 
types of phone lines such as DID, Loop 
Start, T] and ISDN, advanced features in 
voice mail, the support for agents access, 
alphanumeric transcription and multiple 
TNPP and TAP ports. 

A paging concentrator based on com- 
puter technology provides an alternative 
for companies lacking a dedicated system 
engineer to take care of the system. With 
the Windows-based user interface, any 
employee can work with the system, 

Expandability allows the system to grow 
as you grow, A system that expands to over 
96 trunks, with in-cabinet upgrades and 
voice mail storage, can expand to several 
thousand hours as an advantage. 

Technology and upgradability are very 
important. A paging concentrator with a 
Windows-based graphics user interface 
(GUI) and DSP-based digital signal pro- 
cessing will be beneficial. Ease of up- 
grades to accommodate emerging elec- 
tronics and computer technology, and 
software, is an important factor. 

Regarding cost, make sure that you get 
the most features, functions, expand- 
ability and technology from a concentra- 
tor for the most affordable price. Con- 
sider the cost of a future upgrade. Future 
expansion expenses may negate any sav- 
ings from a low-cost startup. 
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(continued from page 8) 


should be corrected so that the antenna 
presents a proper 5092 impedance to the 
transmission line, which, in turn, will 
present the 500 impedance to the trans- 
mitter. Because the transmitter is de- 
signed to work into a 500) load imped- 
ance for optimum performance, every 
effort should be made to make the imped- 
ance at the transmitter equal to 50Q. 

If this is not possible, and the transmit- 
ter must be operated into a line with 
moderate VSWR. the following technique 
should be used. An in-line wattmeter is 
connected between the transmitter and the 
transmission line using a length of coax, 
such that the length of coax plus the in- 
line section of the wattmeter are exactly 
1/2 at the operating frequency, Be sure 
to take into account the velocity factor of 
the connecting line. (See Figure 5 on page 
8.) With the wattmeter connected through 
a 1/2X section of line (plus wattmeter 
section), the transmitter is loaded and 
tuned for proper power output. Then, the 
wattmeter and connecting line are re- 
moved, and the transmission line is re- 
connected. The transmitter output should 
see the same impedance it saw during the 
tuning procedure. 


Line loss masks true VSWR 

When you check the forward and re- 
flected power at the transmitter output, 
you are not getting the actual reflected 
und forward readings that exist at the 
antenna, unless the line loss between the 
transmitter and antenna is quite small. For 
example, suppose thal a catastrophic fail- 
ure occurs at the antenna transmission line 
connection—either open or short circuit. 
Theoretically, this represents a VSWR of 
infinity. However, if the line has a loss of 
3dB, the actual VSWR seen at the trans- 
mitter will be about 3:1. Obviously, high 
VSWR levels can go virtually undetected 
by measurements made at the transmitter 
when line loss is high. The line loss acts 
like a pad to smooth impedance bumps. 
Such padding is desirable on low-level 
signal generators but not on high-power 
transmitters, 


Lightning protection? 

An old practice among many techni- 
cians is to use a shorted transmission line 
stub to provide a degree of lightning pro- 
tection, A shorted 1/4\ stub is placed on 
the transmission line using a “tee” con- 
nector. The length of the stub is 1/44 at 
the operating frequency with the velocity 
factor of the line included. The stub has 
negligible effect on the system at the 
operating frequency but puts a de short 


across the line to offer some measure of 
protection against lightning. 1 won't ar- 
gue for or against the merits of such a 
lightning protection scheme. 

Similarly, 1/44 stubs can be used as 
notch filters to notch out interfering 
signals. Good-quality cables with high 
velocity factors are generally more effec- 
tive for such purposes. 

] hope this has provided some insight 


into working with transmission lines and 
avoiding some pitfalls along the way. The 
RF transmission line is more than just a 
conduit through which RF energy is 
passed. It is a complex clectronic circuit 
with many features that can be used to 
great advantage. 
Until next time, stay tuned! 
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Selected By NASA. Proven On Mars. 
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egulating technology 


Mr. Blandings builds his dream agency 


By Robert H. Schwaninger Jr. 


Into every generation come the buzz 
words of the time. They creep into law, tech- 
nology, business plans, financial forecasts 
and the newspaper articles that the common 
man reads in an effort to keep up with the 
changing times and tides of our industry. | 
‘They break upon the shores of logic, some- | ENFORCE 
times eroding the hardened rocks of science, M E AT 
creating tide pools where little creatures 
borne of farce scurry and hide. ; 

Buzz words are the jumper cables of 
logic. They pass over the slower process 
of analytical reasoning, unconcemed with 
the balancing of what is practical, to reach 
what might be possible. The circuit that 
regulates energy using the slower process 
of research, development, cost, market 
analysis, and profit potential is bypassed. 
Buzz words are the “Wouldn't it be neat if 

” of our society, promising panaceas 
for everything and deterred by nothing, 
least of all the mundane nature of time, 

In the world of telecommunications. we 
use buzz words like most people use paper 
towels—with utility and fully disposable. 
Remember when “wireless” was an arcane 
word used to describe the basic dream of 


noise ratios have given way to price- tition is a taking up of experimental tech- 


Marconi. In the words of Cole Porter, ev- 
erything that’s old is new again, and now 
“wireless” has reentered our vocabulary as 
the radio wave of the future. Signal-to- 


Schwaninger, MRT'‘s regulatory consultant, is a 
partner in the law tirm of Brown and 
Schwaninger, Washington, DC. He is a member 


of the Radio Club of America. 


earnings ratios. Broadband doesn’t refer to 
the all-girl ensemble in the show Cabaret, 
and the phrase, “private mobile radio sery- 
ices,” has been used to avoid the less po- 
litically sensitive abbreviation for private 
mobile services. 

Even the word “competition” has taken 
on new meaning. Competition used to re- 
fer to an activity taken up between oppo- 
nents yying for supremacy. Now, compe- 


nologies, without regard to supremacy, but 
rather toward viability and earnings suffi- 
cient to justify company debt. Meanwhile, 
the FCC promotes this activity, urging a 
greater number of consumer choices with- 
out considering whether they are over- 
building the spectrum with new, ultimately 
unsuccessful, ventures. 

It is competition without demand. Or, if 
you will, a race with no fans, no 
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cheerleaders and no winners. The only 
obvious beneficiary is the race promoter, 
the FCC, which has taken to charging a 
hefty entry fee to the participants. 

In a July 18, 1997, Public Notice, the 
FCC invited the public to comment on its 
“Strategic Plan” to be submitted to Con- 
gress pursuant to the Government Perfor- 
mance and Results Act of 1993. The small 
circle of readers of this strange document 
are treated to a litany of buzz words and 
pat phrases. One can also garner some 
insight into the directions and machina- 
tions of this increasingly odd agency. Like 
Cary Grant as the hapless title character in 
Mr. Blandings Builds His Dream House, 
the agency has drafted out a floor plan to 
solve all its imagined woes. (For younger 
readers, reference the later movie The 
Money Pit with Tom Hanks.) 

The FCC listed its objectives as, in order 
of priority, “authorization of service. policy 
and rulemaking. enforcement and public in- 
formation services.” At the outset, one might 
wonder whether the agency was thoughtful 
when it listed enforcement as its number- 
three priority. The records would place it in 
a distant fourth position. Then again, given 
the secrecy that often surrounds its true 
motivations for taking various positions, 
perhaps information is number four. 

Within the document, the FCC states 
that it will improve its licensing as fol- 
lows: “We will design and implement re- 
engineered licensing and authorization 
processes to reduce the time it takes for 
existing licensees to obtain approval for 
the introduction of new or improved tele- 
communications services.” 

You've got to be proud of the agency 
that wrote this sentence. No corporate 


communications department could have 
done better, We've got the time-honored 
opening phrase “design and implement,” 
which always connotes a promise of rapid 
progress. Throughout the remainder of the 
document, the FCC promises to streamline, 
implement, establish, utilize, restructure, 
encourage, reduce, eliminate, identify and 
increase. Each one is a powerful verb that 
leaves the reader in awe of the vast com- 
mitment of the agency, 

In the preceding example, the FCC will 
also “re-engineer” its processes. If you are 
unfamiliar with the concept of re-engineer- 
ing, it means looking at what you have as 
though none of it existed and visualizing 
what you would want to have in a better- 
engineered operation. Then, making deci- 
sions based on the vision, you toss out the 
old and bring in the new, employing a 
wrecking ball management style. This tech- 
nique can be effective, assuming the vision 
is correct. Anyone who has totally rede- 
signed their kitchen is familiar with this 
method. The problem is that the primary 
architect is as likely to be Mr. Blandings as 
anyone else. 

Finally, with a tip of the hat to Madison 
Avenue, the FCC used the phrase “new or 
improved.” Okay, they didn’t say NEW 
AND IMPROVED, but they were close 
enough to make the whole thing sound like 
an ad campaign, which, in fact, it is. The 
whole exercise is an advertising campaign 
for Congress, to ensure that the agency gets 
a healthy market share in the budget process. 

To save you the time of reading the 
FCC's document. complete with “strategic 
objectives and performance indicators.” let 
me sum it up with a simple list. For clarity, 
I'll avoid language used by the agency. In 


r 
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sum, the agency intends to: (1) push hard 
for its electronic filing agenda; (2) hold 
auctions whenever possible; (3) deregulate; 
(4) promote competition, see above; (5) 
respond more quickly to informal com- 
plaints; (6) tabulate the nature of telephone 
calls received; (7) use monitoring stations 
for resolution of interference problems; and 
(8) expand the use of the call center and the 
Internet. The FCC's progress in each area 
will be tabulated and made into quarterly or 
annual reports, suitable for framing. 

A careful reading of the document shows 
that the methods that the agency intends to 
use are almost exclusively electronic. Filing 
applications, making comments, information 
gathering and dissemination, rulemaking, 
complaints and every other noted function of 
the agency will be enhanced, improved and 
re-engineered to remove the pesky human 
element. Taking a page right out of the re- 
gional Bell operating company (RBOC) ser- 
vice manual, your hope of sitting down with 
an FCC customer representative just got re- 
engineered into the past. 

It seems that Mr. Blandings’ Dream House 
for the FCC will have quite an echo. [t will be 
vacant, except for the whirring and popping 
of machines that electronically accept your 
upplications, payments, and pre-sorted com- 
plaints. The air-conditioning unit will be the 
finest, to further chill the cold digitized deci- 
sions and tabulations, sent with greater cffi- 
ciency to “Dear [fill in the blank].” 

Who knew that among public interest, 
convenience and necessity, convenience 
would win out? The FCC's “Strategic Plan” 
is to construct an automat of law and policy. 
But did you ever taste the food in one of 
those joints? It’s hard to swallow. 
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Bell Atlantic NYNEX Mobile arms Charlotte, NC, 
police with more information to fight crime 

Bell Aantic NYNEX Mobile. Bedminster, NJ, and the Char- 
lotte-Mecklenburg, NC, Police Department are equipping the 
local police fleet with cellular digital packet data (CDPD). 

Laptop computers using Bell Atlantic NYNEX Mobile 
AirBridge CDPD service will be installed in more than 460 
Charlotte-Mecklenburg police vehicles, including patrol cars, 
mobile command post, SWAT van, crime scene vans, patrol 
boats and the canine unit vehicles. The service will provide 
officers in the field with nearly instantaneous wireless access to 
information before they approach a vehicle, house or suspect, 
allowing them to make critical decisions that will enhance their 
own safety as well as that of the community. 

Charlotte-Mecklenburg will be the second-largest public 
safety application of CDPD technology in the nation. The sys- 
tem will give officers access to local, state and national law 
enforcement databases to retrieve complete motor vehicle 
records, criminal warrants, police reports, GIS and other infor- 
mation in seconds, 

The software, which is being provided by Cerulean Technol- 
ogy, Marlborough, MA, allows officers to connect to national, 
state and federal databases, police information systems, the 
National Crime Information Computer (NCIC) and the North 
Carolina Division of Motor Vehicles. 

The mobile computer systems will also increase the security 
of police department communications. Messages are encrypted 
by both the software and the CDPD network to prevent unau- 
thorized reception. 
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Metrocall, ProNet announce merger 

Metrocall, Alexandria, VA, and ProNet, 
Dallas, have signed a merger agreement. 
ProNet would merge into Metrocall, creat- 
ing a paging company with more than 4 
million subscribers. Metrocall is issuing 
0.9 shares of Metrocall common stock for 
each share of ProNet common stock. 
ProNet is appointing three directors to 
Metrocall’s board, including ProNet’s cur- 
rent chairman, Jackie Kimzey. 


Glenayre receives volume purchase 
agreement from Celpage 

Glenayre Technologies, Charlotte, NC, 
has signed a two-year volume purchase 
agreement valued at more than $7 million 
with Celpage, a private paging provider 
for Puerto Rico. 

Through the agreement, Celpage will 
purchase Glenayre’s advanced high-speed 
paging infrastructure, including the 
GL-3930 Operator Assisted Paging sys- 
tem, GL3000 wireless messaging switches, 
GL-C2000 control system and GL-T8501 
and 8601 transmitters. Glenayre’s system 
will provide Celpage with the capabilities 
for alphanumeric paging, as well as a 
simple migration path to two-way paging 
in the future. 


AAT Communications opens 
multi-user Las Vegas facility 

AAT Communications has completed 
its first multi-user monopole to improve 
wireless coverage in the Las Vegas mar- 
ket. The monopole accommodates users of 
PCS, cellular, ESMR and paging (two-way 
and receiving). This is the first of many 
monopoles AAT will be constructing in 
the Las Vegas business trading area (BTA) 
during the next few months. 


© Proven-Relaibility 

* Most configurations 
“Coaxial relay reliability has 
always been a problem. About 
seven years ago, we switched 
to TohTsu Coaxial Relays in 
our high power amplifiers. 
Since then, we have not 
experienced a single coaxial 
relay failure”. Ted S. Henry 


Henry Radio carries the full- 
line of TohTsu coaxial relays 
in stock for immediate 
delivery. Most common 
configurations and connectors 
are available ... AT VERY 
REASONABLE PRICES! 


CALL TODAY...! 


r 


-\\\ Thousands in use over seven years 
. » « ZERO FAILURES 


4 


TOLL-FREE (800) 877-7979 


RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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Preventing downtime due to lightning is now much easier with the Cutler- 


Hammer line of Clipper Telecommunication (Tc) Panelboards. 


Clipper Tc Panelboards integrate an automatic or manual transfer switch and 


surge protection filter into a panelboard. Its unique design significantly reduces 


wall space and installation costs, while providing superior surge protection that 


has been independently tested. Custom configurations are available to meet your 


load switching and remote generator monitoring requirements. 


Another industry surge protection breakthrough from Cutler-Hammer. 


[=] Cutier-Hammer 
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Se 


News 


Miami to host Latin America telecommunications trade show 


Miami will host TelecomLatina, a new 
trade show for the international telecom- 
munications industry. The conference and 
exhibition will take place Oct. 14-16, 
1998, at the Miami Beach Convention 
Center. 

More than 150 international manufac- 
turers and distributors will display the lat- 
est technology in wireless communications 
including two-way radio and trunking, 


cellular, PCS, TV and satellite broadcast- 
ing and other technologies included in the 
“information superhighway.” Three days 
of sessions and tutorials are being offered. 
and the show organizer, a division of the 
company that owns MRT, expects more 
than 2,000 attendees. 

Prior to the show, a one-day seminar, 
“Telecommunications in Latin America,” 
will be offered to help U.S. exporters. 


lor zeTRON’S 
Reliability 


“Ten year 
Although w 
maintenance 
the Model 9 
controller has 
aligned, opene 
a building site In 
This Zetron © 
working.” 
Robby Riess, O 
Communication 
Management, Bro 


s. No troubles. 
aid done general = 
e on the repeat] 

BA repeater 
never been 
d, or even touche 
ut it on TOP & 
New ' 
uff just keeps ON 


wner 
6 Systems? 


York City: 9 


Model 38A 


Hare's a durable repeater tone panel that can be remote-programmed 
to eliminate time consuming trips to rooftop or remote repeater sites. A 
unique decoding circuit, ToneLock, grabs a radio’s subaudible tone even 
when receiving quieting drops as low as 1 to 3dB SINAD. There’s a three 


year warranty and full value trade-up to the Zetron 48-MAX—the most 
powerful. shared-customer interconnect and tone panel available. Call 
Zetron today for the best deals on tone panels in the industry. 


Zetron, Inc. PO Box 97004, Redmond WA98073-9704, USA Ph: (425) 820-6363 
Fax: (425) 820-7031 zetron@zetron.com http://www.zetron.com 


European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY. Basingstoke. RG26 SEG, UK 


Phone: +44 1256 880663 Fax: +44 1256 880491 


(ZETRON), 
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Motorola forms systems 
management business 

Motorola's Land Mobile Products Sec- 
tor, Schaumburg, IL, has launched a new 
business that will provide comprehensive 
systems management support for both the 
wireless and wired systems that comprise 
sophisticated two-way communication 
networks. 

The business brings together the commu- 
nications systems experience of the sector's 
radio systems division and the service of its 
United States and Canada service division, 
to support its customers’ communications 
networks, as well as information technol- 
ogy. The multitechnology systems manage- 
ment approach will support customer com- 
munications systems including all commu- 
nications equipment used in conjunction 
with two-way radio systems through a broad 
range of consulting, planning and technical 
services. 

E] Paso Energy, a Houston-based natu- 
ral gas pipeline operator, has contracted 
with Motorola to provide systems manage- 
ment support for its wireless communica- 
tions system that extends across the conli- 
nental United States. 

Motorola specifically will support all of 
El Paso Energy’s mobile and portable ra- 
dios, manage its spare radio inventory, 
dispatch technical support services as nec- 
essary nationwide, and manage the report- 
ing process El Paso and Motorola will use 
to gauge overall system performance. 


Geotek provides Hilton with guest 
check-in, airport transport service 

Geotek Communications, Montvale, NJ, 
is providing Hilton hotels with a mobile 
check-in service that allows travelers to 
check into their hotel upon boarding the 
Newark Airport Hilton shuttle van. 
Geotek’s systems integration subsidiary, 
GMSI, developed Hilton’s new Mobile 
Zip-In by implementing Geotek's wireless 
network service, mobile workstation and 
GMSI’s automatic vehicle locator (AVL). 

Geotek’s network and services allow the 
Hilton shuttle to operate as a remote 
check-in desk. The service includes an in- 
vehicle card swipe for advanced check-in 
and constant communication with the ho- 
tel using an integrated mobile workstation. 
The hotel can locate and monitor all ve- 
hicles through integrated AVL software to 
ensure an efficient dispatching and pickup 
service. The service also includes emer- 
gency response capability. 

Geotek’s hardware and software is cur- 
rently installed in all seven of the Newark 
shuttle vans. Geotek and Hilton are ex- 
ploring plans to expand the program. 


si) 


N ew products 


Readers’ choice 


Of all the new products and services in the March 
1997 issue, the one reprinted here generated the most 
reader requests for additional information. If you missed 
it the first time, here is your opportunity to acquire more 
information on it, Just circle the corresponding Fast Fact 
Card number onthe card found in the back of this issue 
and. mail the card to us. 


Low Profile Desktop 
Power Supplies 


DuraComm: 


Hand-held scanners cover multiple bands, 
including 800MHz channels 


Relm Communications has revived 

its consumer products sector with the 

introduction of the HS 100 and: HS 200 

multiband programmable: scanners. The 

HS 100 scanner has 100 channels and 

10 banks covering 12 bands, including 

aircraft and government. The HS 200 

covers 13 bands, including 800MHz 

with 200 channels and 10 banks. Fea- 

tures of the HS 200 include PL/CTCSS and DPL/DCS. 

Both scanners have fast scan, bank scan, weather scan, 

priority scan with hierarchy, direct channel access, 

search, search hold, channel lockout, birdie lockout and 

LCD. Standard accessories include ac adapter, ear piece, 

carrying strap and belt clip. The unit is powered by four 
side-loaded AA batteries. 
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Made To ISO 9001 
QA Standards 


HOODS ALSO AVAILABLE TO CUSTOMIZE 
POPULAR MOBILE RADIOS INTO FIXED 
BASE STATION CONTROL UNITS 
Sleek low profile cabinet is only 1 '/s" high x 7" wide x 7 °/i0" 
deep — no top vent louvers. 
ESD internal component protection. 
All models weigh less than 3 Ibs. 
MOV full input AC line protection; AC/DC line filtering. 
10, 14, 18, and 25 amp units, pre-set 13.8 VDC. 
80%. efficiency, no heat, low operating costs. 
Contact Your Communications Distributor or 
UNR Rohn’s tapered steel poles at heights of more than 200 ORDER TOLL FREE: 
feet have been added to the product line. The poles are pro- 1-800-467-6741 
duced by Sherman Utility Structures in its North American : 
Pole Company manufacturing plant in Dallas. The tapered FAX TOLL FREE: 1-800-825-1403 
poles are multisided steel structures. They can be hot-dip gal- 
vanized locally or at Rohn’s expanded galvanizing plant in 
Peoria, IL. 


Product line features tapered steel poles 
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.. The sound of a rectifier failing due to a power surge. Protect your crit- 
ical telecommunication equipment with Cutler-Hammer’s AEGIS+. 
AEGIS+ is a “two stage” hybrid series AC suppressor, designed by Cutler- 
Hammer exclusively for rectifier protection. Its small footprint and depend- 


able, maintenance-free suppression are ideal for remote PCS or cellular sites 


that need to reduce high energy lightning surges to harmless levels. 
When performance, reliability and space limitations matter, Cutler-Hammer 
surge protection is the answer. 


[=] Cutler-Hammer 
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New products 


Customized shelters house communications equipment 


Utility Structures’ Versa-Shelter cus- 
tomized, pre-fabricated shelters mect all 
standard and non-standard equipment 
shelter requirements. The customer’s 
specifications determine construction 
methods, interior and exterior materials 
and appearance. Various construction 
options are available. Construction op- 
tions include a variety of insulation val- 
ues, roofing styles, sidewalls and floor 


construction and load ratings. Electrical 
and environmental equipment and con- 
trols can also be installed to provide an 
internal environment suitable for all 
forms of instrumentation, communica- 
tions and power equipment. These struc- 
tures cun be shipped with optional 
electrical and mechanical systems pre- 
installed and tested. 
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Micro-Miniature ID-12 


Motorola and MDC-1200 ase eagistorod trademarks of Motorola Inc, 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 
tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[esc CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
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Dependable solar electric power systems . 


Cellular / Radio Repeaters 
Data Acquisition - Remote 
Lighting Systems 
Highway Call Boxes 
Navigational Aids 
Telecommunications 


Remote Facilities 


@ solec 


International. Inc. 


Authorized Southwest Distributor 


aa 
UUUUUUT 


besdltuattactincitnaetinn sina ed 


Direct Power and Water Corporation 


3455-A Princeton NE «Albuquerque, New Mexico 87107 
1-800-260-3792 (v) 
email dirpowdd @directpower.com 


ta 


1-505-889-3548 (f) 


Circle (52) on Fast Fact Card 


October 1997 


Pagers line targets young adults 


The Digitz numeric pager is the newest 
addition to Motorola’s Lifestyle series of 
paging products. This pager is designed 
to appeal to young adults. The pager com- 
bines consumer-friendly functions and a 
full range of features with modern, color- 
ful styling. Digitz is easy to read in any 
lighting condition with its top-mount, 
backlit LCD. The pager accommodates as 
many as 16 numeric messages, which can 
be stored and locked into memory for 
extra protection. Digitz users can easily 
select how they should be alerted, choos- 
ing between a musical alert or silent vi- 
bration. Digitz also offers a durable, 
removable belt clip for easy-to-wear flex- 
ibility. The pager can be customized with 
a selection of color belt clips or other 
pager accessories, such as bungie cords 
and lanyards. 

Circle (303) on Fast Fact Card 


Voter measures signal-to-noise ratio 


The SNV-12 from JPS Communica- 
tions is a modular receiver voting system 
that uses individual digital signal process- 
ing (DSP) channels to measure the signal- 
to-noise ratio (SNR) of received signals 
for determination of the best-received sig- 
nal. The unit accommodates from two to 
12 receiver site voter modules in one 
chassis and interfaces easily with stan- 
dard dispatch consoles. This is a function 
in two types of applications. The first is a 
two-way radio application in which mo- 
biles and portables can hear a repeater, 
but the repeater cannot always hear the 
mobiles and portables. By positioning 
remote receivers in the communications 
dead spots, audio from each receiver can 
be linked to the voter via microwave, land 
line, twisted pair or fiber optics. With the 
unit providing the “voted” (best SNR) 
output to the repeater for rebroadcast, all 
mobiles and portables can hear each other 
because the repeater can hear them all. 

Circle (304) on Fast Fact Card 


Class A transmitters measure signal propagation 


The Berkeley Varitronics Systems Gator transmitters mea- 
sure signal propagation, position antennas, set power levels or 
validate coverage. The transmitters have FCC type acceptance. 
All models are available with full remote control via modem or 
DTMF control. They have a built-in forward and reverse power 
meter, as well as VSWR monitoring with digitally controlled 
and regulated output. The transmitters guarantee the power to 
the antenna to be constant, regardless of load. Transmitters are 
available with either 25W Class A, 45W Class A models (10W 
or 20W Class A for PCS models). The transmitter weighs 25 
pounds, and available frequencies include PCS, cellular, LMR, 
ISM, IDS, SMR, AMPS, ETACS, PACS and paging. 

Circle (305) on Fast Fact Card 


RF propagation PC software adds features 


Communications Data Services’? RFCAD 2.0 is a version 
upgrade of the program for PC propagation analysis. The ver- 
sion 2.0 software enables flexible and comprehensive RF de- 
sign and analysis capabilities for the broadcast, PCS, cellular, 
public safety, land mobile, SMR and paging industries. 
RFCAD 2.0 allows users to analyze predicted RF coverage for 
planned and existing facilitics or systems and to display the 
results over detailed topographic maps. RFCAD 2.0 provides 
users with the ability to calculate predicted FCC contours as 
well as to conduct detailed terrain analysis studies. RFCAD 
2.0 is a 32-bit application designed to work within the 
Microsoft Windows 95 or Windows NT 4.0 environments. 
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(“SS” Series) Antennas 


Unlicensed Applications / ISM Bands 
2.300 ~ 2.500 GHz / Grids and Solids 
5.690 — 5.925 GHz / Solids 


e Gabriel “SS” Series Advantage 
Over 50 years of Proven Quality and Reliability 


i’ Innovative Feed Designs 
" Meet Standards EIA-195-C and EIA-222-E 
" Very affordably priced 
Fast delivery & unequaled service 
’ Grid & Standard (Solid) Parabolic models 


/ Available in 2, 3, 4 and 6 foot diameters 


Call for technical specifications and pricing 


Za 
abriel electronics 


ORPOAATED 


Get more antenna for less! 
with Gabriel’s NEW Spread Spectrum 


Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 


A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


e 2-Channel Operation 
¢ Multi Format 
* Programmable Monitor 
with Priority Scan Feature 
¢ Auto Reset, Visual and 
Audio Battery Low 
Indicator 
&\ © Vibrator Option 
© Full Line of 
Accessories 
* VHF and UHF 
Models 
Unit shown in 
Optional Rapid ORDER TOLL FREE: 
ae 1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 « Fax: (816) 472-0959 


Circle (53) on Fast Fact Card 


P.O. Box 70, Scarborough , Maine 04070 USA 
Tel (207) 883-5161 Fax (207) 883-4469 
email info@gabrielnet.com 
web site www.gabrielnet.com 
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Sound protection... 
...preserve your conversations. 


OMNICRON Professional Voice Logging Recorders 

| automatically record your important phone conversations, 
two-way radio messages, and meetings - from $350.00 
* Voice activated recording 
¢ 2,8, or 16 hours of solid talk time on a standard audio cassette 
¢ Talking clock repeats time and date on optional time track 
* Alarms monitor tape movement to prevent operator error 
¢ Instant review of messages * Full line of accessories 


OMNICRON 
ELECTRONICS 
581 Liberty Highway 

P.O. Box 623 

Putnam, CT 06260 
860°928¢0377 

IM NICTONB aoe 


New products 


Plenum cable supports in-building communications 


Trilogy Communications’ Aircell 
Plenum is a plenum-rated 500 coaxial 
cable designed to meet the safety and 
performance requirements of in-building 
wireless communications. Aircell Ple- 
num is suited for applications requiring 
distribution of RF in confined areas 
where fire-code requirements dictate a 
plenum-rated (UL-910) cable, such as 
multistory commercial and residential 
buildings, hospitals, manufacturing facilities and other RF- 
restricted locations. The cable features a corrugated outer con- 
ductor with a flame-retardant PVC jacket to provide handling 
flexibility. Performance characteristics include a maximum 
attenuation of 2.45dB per 100 feet at 1GHz and 3.5dB per 100 
feet at 2GHz for PCS applications. The design includes no 
Teflon. 
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Base station offers technology-independent approach 


Innoyation’s UBS 2001 is a technology-independent, fully 
integrated base station that simplifies and expedites wircless 
network deployment. The open architectural design of the UBS 
2001 can be scaled for both macro and microcell applications and 
can be integrated with radio equipment from most providers. The 
modular design divides base station equipment into independent 


units that house services, power and RF technologies. 
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Geographic Signal Coverage 
At Your Fingertips. 


The STI-9100 Mobile Signal Measurement and Analysis System 


Rw racearement to The first step 
feport, the ST1-9100.is.the — toward improving 
mostcost-effective and. tasy- _systemm.-cover- 
to-use signal measurement et 
and-analysis Platform: on the *<42 
~~ market. 4 
AVetaatilgpeees neces’ 
allows for corinection toxthe 
instrument” er application 
specific receiver of your 
choice ensuring a long eo 
> suseftl system, life. cy 
Fromic ~Mobile Radio 8 
Cellular Broadcast to Paging; 
NPCS to PCS; the STI-9100 
is the GPS based, data’ 
acquisifion.and analysis® Plat- 
form of choice for measuring *» *hitp:/www.surveytech com 
communication system cover- Email hiya Game COM 
eageand, Epetforatance 
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Amplifier uses Class ‘C’ biasing 


Microwave Power Devices Technolo- 
gies’ 175W, high-power amplifier (model 
HPA940-175) uses Class “C” biasing for 
the output stages to achieve required effi- 
ciency. The amplifier has a manual power 
output adjustment that reduces the output 
level below 20W and a remote control] 
with eight user-selectable levels. The unit 
also includes a TTL control for bias on- 
and-off and remote sensors for both 
VSWR and temperature faults. Although 
the amplifier was specifically designed 
for 940MHz paging applications, it is also 
suited for use in CDPD systems. Opera- 
lion al other frequency bands is possible 
with modifications. The amplifier has an 
operating temperature range of 0°C to 
50°C, measures 3.5"X5,.75" X13" and 
operates at 26V de. 
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Encoder option tests Flex protocol 


{FR Systems has added paging options 
to its COM-120B service monitor. The 
AC510 encoder option, when combined 
with the microprocessor-controlled COM- 
120B, is a plug-in-and-play test suite for 
analog and advanced digital paging systems. 
The encoder has a frequency range from 
250kHz to 1GHz with encode and decode 
two-tone sequential and DCS and DTMF 
capabilities. The encoder option allows test- 
ing of Motorola’s Flex two- and four-level, 
tone-only, numeric and alphanumeric dis- 
play for GSC, NEC D3 and POCSAG 512- 
, 1200- and 2400-baud and Golay sequential 
code digital paging formats. 
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Monitor, site controller reports 240 alarm conditions 


Barnett Engineering’s FLX remote 
site monitor and site controller, the 
ProTalk FLX, allows you to monitor and 
report as many as 240 varied alarm con- 
ditions, including digital, analog, loss of 
events, totalizers and RF power. Alarms 
can be reported and acknowledged over 
telephone lines, cellular and satellite tele- 
phones, mobile radio systems, pagers and 
RS-232 ports. Site conditions can be con- 


trolled remotely by the initiating of acti- 
vation codes by the receiving operator. 
PC programming is supplied with the unit. 
Digital inputs can be programmed as 
alarms, interval timers, totalizers or 
watchdog timers. The FLX is suited for 
industrial applications including radio and 
paging equipment sites, boilers, engine 
monitoring or electric substations. 
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MOTOROLA PAGERS... 


from 
Leavitt Communications. 
Your Best Choice! 


eoccccccs o> Quality « Reliability e Value 


Numeric Pagers = Digitz™ (synthesized) 


* Express Xtra™ (FLEX & POCSAG,synthesized) « Bravo 
Classic™ (synthesized) ¢ Pronto™ « ULTRA Express™ 
(UHF only) « Renegade™ 

Alpha Pagers « ADVISOR Elite™ (900MHz FLEX) « 
ADVISOR Gold™ (FLEX * POCSAG) ¢ ADVISOR Pro™ 
(FLEX * POCSAG) * Memo Express™ ¢ Wordline™ 
Voice Pagers « Keynote™ 


Alpha Entry Units + wordSender™ 
¢ WordTrek Plus™ ¢ WordTrek™ ¢ AlphaMate 250™ 


¢ Air Apparent™ Software 


Infrustructure « Nucleus Base Stations 
e PEOPLE FINDER™ ¢ KitchenCALL™ ¢ Sitemate™ 
¢ CourtesyCALL™ 


MOTOROLA 


Authorized Paging 
Systems Dealer 


Our onsite paging systems 
are manufactured by 


rn L 


@ Scheduled Orders 
Accepted! 


w Immediate Delivery! 


on s@lected pagers and Frequencies 


cat... 800-870-5686 


eavitt Communications, Inc. 


5115 Church Street + Skokie, IL 60077 » Fax 847/676-8744 
E-Mail: leavittcom@aol.com 


Eg Visit us on the web: www.leavittcom.com 


™  Molorola and all mentoned products are trademarks of Motorola. Inc, 
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HARGER 


LIGHTNING PROTECTION, INC. 


¢ Connectors/Fittings 
¢ Ground Bars 

* Cadweld” 

* PolyPhaser” 


Catt For A FREE CATALOG 


____ * Phone: (847) 548-8700 
301 Ziegler Drive. Fax: (847) 548-8755 
Grayslake, IL 60030 . Tol|_Free: 1-800-842-7437 
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Gi ILLENNIUM 


BY DX RADIO SYSTEMS 


will perform well into the 21st Century. 


your orders. 
RADIO SYSTEMS 


A DIVISION OF DX COMMUNICATIONS, INC 


3370 San Femando Rd., #206 * Los Angeles, CA 90065-1417 


HE MILLENNIUM IS NOW 


DX Radio Systems Introduces 


With the new millennium you expect new and improved products that 


DX Radio Systems offer these improvements with the new 
MILLENNIUM family consisting of Repeater/Base Stations, Trunking 
Stations, the DX6000 & DX4000 Paging Transmitters, and our new 
MILLENNIUM Compact Repeater. You don’t have to wait for those 


improvements to occur, THE MILLENNIUM IS NOW! 


Call DX Radio Systems or your local DX area Representative for 3 
information regarding product specifications, pricing and placing Compact Repeater 


800) 447-6937 * (800) HI POWER « (213) 257-0800 + Fax (213) 254-3210 electronic@aol.com 


New products 


Module integrates UPS control, monitoring, security 


Liebert’s 
Sitenet Integrator 
LCM (Joad control 
module) integrates 
remote UPS con- 
trol, environmen- 
tal monitoring, site 
security and receptacle load control into Liebert’s Sitenet Inte- 
grator. The LCM provides remote power management of con- 
nected equipment loads and allows the network manager to 
control remote equipment through on and off commands or by 
programming the Integrator to automatically respond to alarm 
conditions. Power can be cycled to reboot equipment, or turn off 
equipment based on input conditions to the Integrator. The In- 
tegrator has user-configuration inputs for site-specific monitor- 
ing and control, and traps and alarms can be generated on 36 
power environmental or security events. It provides manage- 
ment capability to the software that oversees your network, 
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Mount presents alternative to building new towers 


The Powermount from FWT, which can be used to install a 
sectored antenna array on an existing tower without adding to 
the compression load, presents an alternative to the construction 
of new towers. As a modification to an existing tower, the in- 
stallation of a Powermount can limit zoning obstacles and help 
reduce the visual pollution caused by proliferation of towers. 
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Base Station/Repeater 


& s 
Simulcast 
aging Transmitte 


RTF Repeater/Base 


x 
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Tower amplifier improves receiver performance 


Huber+Suhner’s tower-mounted amplifier (TMA) for 
North American PCS networks improves the base station's 
receiver performance, enabling good reception of the 
customer's device. It is common for the application of TMAs 
to double the area of reliable coverage. Doubling the coverage 
area can réduce the initial investment in base stations, easing 
network roll-out plans and reducing the environmental impact. 
The MCTA1900 TMA is an open-protocol (TDMA or CDMA). 
small, high-gain (12dB) TMA, designed to be mounted in an 
outdoor environment near the antenna, With redundant ampli- 
fiers and frequency duplexers, the MCTA installs in-line on 
the coaxial line to the antenna. Transmit, receive, power, alarm 
and control are integrated into the same coaxial line. 
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Rugged mounts offer durability and flexibility 


The rugged duty Uni-lok mount from SMC Cellular Phone 
Mounts offers durability for medium-to-heavyweight installa- 
tions. The */s" diameter shaft allows one-point adjustment of 
360° rotation and 170° tilt at top or bottom. The 9” rugged- 
duty Uni-Lok can be ordered with dual ball joints for two- 
point adjustment. The 5" mount is supported by a 3" round 
base. For added stability, the 7" and 9" mounts are supported 
by a 4" square base. Mount swivel is milled from aircraft- 
grade aluminum. All mounts include a universal 511 top plate 
and are assembled with thumbscrew (T-knob) fasteners. Op- 
tional set screw fasteners and hex key are included. 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
: Hl 1 accuracy, and include 
=j1-", software for triangulation from 
a central control site. Mobile 
versions also available covering 
5OMHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree. AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton. Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 


SOLUTIONS 


Synthesized, programmable RF transceivers for OEM and custom wireless 
data and voice applications. Utilizing the latest in SMD design and micro- 
processor technology, the DTX RF transceiver offers reliability and low-cost 
without sacrificing features and performance. 

The DTX Series of RF transceivers includes a complete stand-alone module 
consisting of an RF transceiver and microcontroller-baseband module in an 


enclosure. 


And for lower cost and highly integrated applications, where the user is 


For more information 
call 1-800-USA-1-USA 


505 West Carmel Drive * Carmel, IN 46032 
(317) 846-1201 « Fax (317) 846-4978 


Email: ritron@ritron.com 
http://wwweritron.com 


RITTON, INC. 


prepared to supply RF synthesizer data and conditioned signals, the DTX RF 
transceiver board is available separately. 


DTX Transceiver Standard Features: 

« Low Cost 

* Small Size (DTX module 1.24"H x 4.5"L x 2.5"D) 
* Synthesized, PC Programmable 

¢ 2 or 5 Watt Output 


¢ 11 Channel Capability USA 
* CTCSS/DCS Signalling 
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www.kingusa.com 


What’s 
going on 


Why worry about what's going on at your 

Sites, when the SENTOR can remotely Monitor & Control 

Virtually all major site functions via RF or Phone Modem. TXPower, 
Burglar Alarms, Smoke/Fire Alarms, AC & DC Power, Hot 


Each unit can monitor 64 functions. 


Multiple Sites & Multiple Bases 
Call Today For Free Information on how you 
can track what's going on at your sifes. 
King Communications USA Inc 
Phone: 407-293-1432 Fax: 407-293-2907 
5401 Alhambra Drive, Suite B, Orlando, FL 32808 
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ZETRON) 


New products 


Power amplifier accepts levels as high as 150W 


TPL Commu- 
nications’ LMS 
series power am- 
plifier has all the 
features of the 
HMS series high 
power amplifier in 
a unit with me- 
dium output lev- 
els, This smaller package will accept any power level as high 
as I5O0W from 35MHz to 960MHz. It is built for rugged use 
and comes in a space-efficient package. It is totally self-con- 
tained with regulated switching power supply, two cooling 
fans, SWR and temperature protection circuitry. The units are 
self-monitoring. Digital meters have been added to provide 
readouts of test conditions. 
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Notebook integrates laptop, wireless communications 


Melard Technologies’ Scout all-terrain subnotebook pro- 
vides laptop functionality combined with integrated wireless 
communications, long battery life and a lightweight, rugged 
construction. Scout withstands rigorous daily use in severe 
environments. Its field impact control system includes a mag- 
nesium enclosure, energy-absorbing bumpers and a shock- 
mounted hard drive. The TFT active matrix color and 
monochrome displays are easy to read. 
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improve Audio Quality on 


solhi= ite etl - ii ee —— 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 


usa——S—«(ZET RON), 


CE OC CE ETC 
Ph: (425) 820-6363 Fax: (425) 820-7031 Email: mps@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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Transmitter and exciter offer 
digital and analog modulation 


The DPT senes from RF Neulink is a 
continuous-duty VHF paging transmitter 
and exciter with both digital and analog 
modulation capabilities. A digitally com- 
pensated reference clock and precise 
modulation characteristics make the DPT 
series suitable for the most common pag- 
ing formats including POCSAG, Golay, 
RZ, NRZ and two-tone at signaling rates 
as high as 2,400bps. The DPT series is 
fully synthesized and can be easily pro- 
grammed in 10kHz or 12.S5kHz incre- 
ments via a built-in RS-232 port. Several 
modes are available covering the 
136MHz-174MHz, 218MHz-230MHz 
and 260MHz-280MHz frequency ranges. 
Output power is adjustable with a normal 
maximum output of SW in the 
136MHz-174MHz frequency range and 
2W in the 218MHz-230MHz and 
260MHz—280MHz ranges. 
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Paging encoder supports Flex, 
POCSAG and Golay formats 


Linktronics Systems’ PageLink-2000 
version 3.0 is a computer-based digital 
paging encoder that supports all speeds of 
Flex, POCSAG and Golay formats for 
both numeric and alphanumeric pagers. 
The encoder runs in DOS and Windows 
3.1 or Windows 95 and NT. The encoder 
features capcode increment and decre- 
ment, simple configuration change, and 
pre-programmed canned messages of as 
many as 240 characters in numeric and 
alphanumeric format. The user can also 
define his own canned messages in an 
external file. The encoder features page 
repetition with automatic message incre- 
ment and supports two-byte international 
character sets. Other features include au- 
tomatic transmittal of the NEC test mode, 
continuous paging and preamble mode, 
four-level analog output or two-bit digital 
output. Additional options include a 
Samsung over-the-air programmer, call- 
able programming interface and transmit- 
ter control. 
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Flasher and beacon alarm relays enable remote monitoring 


The FB trom SSAC is a series of re- 
mote monitoring alarm relays. The flasher 
and beacon alarm relays are used to moni- 
tor the operation of one two-lamp beacon 
and one beacon flasher (or auxiliary mod- 
ule). The flasher and lamps are monitored 
by sensing the flow of current in the cir- 
cuit. If the lamps or the flasher fail to 
operate properly, a solid-state output and 
an isolated single-pole double-throw re- 


a 


lay energize. It is factory-calibrated and 
tested. When connected to a site monitor- 
ing system, this unit provides the remote 
beacon monitoring protection required by 
the FAA and FCC. On a multiple beacon 
structure, one unit is required for each 
two-lamp beacon. The FB series may be 
ordered with an operating voltage of 
120Vaec or 230Vac, SOHz and 60Hz. 
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N.F. Gain Comp. Device 

Receive only Freq. Ranges (MHz) (6B) (dB) (dBm) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <13 15 0 DGFET §$ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-160 <15 15 9 DGFET $ 44.95 
P150VDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 1?) DGFET $ 56.95 
P150VDG, P160VDG, P170V0G 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 =-20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460V0G 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P800VDG, P830V0G, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
Intine (ri switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <1.4 16 0 OGFET $ 74.95 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.05 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <1.6 15 0 OGFET $ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 
SP150VDG, SP160VDG, SP170V0G 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $130.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for recelve applications only. Inline preamplifiers are ri switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical, Other amateur, 


Advanced 
Receiver 
Rescarch 


Box 1242 ¢ Burlington, CT 06013 * 860-485-0310 


commercial and special preampiifiers avaliable In the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 
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New products 


Battery support system operates on mains power anywhere 


The CASP/1500 from Christie Electric 
is a microprocessor-based precision in- 
strument for maintaining any recharge- 
able battery at peak performance. Rated 
at 250W of charge power the system is 
suited for commercial applications. [t is 
lightweight and can operate on mains 
power almost anywhere in the world, ac- 
cepting inputs from 90Vac to 365Vac at 


frequencies from 4Hz to 440Hz. The sys- 
tem is pre-programmed and designed for 
simple unattended operation. Its six chan- 
nels will sequentially process as many as 
six batteries of any type. Standard func- 
tions performed by the system include 
battery recognition, charging, recondi- 
tioning and analysis. 
Circle (321) on Fast Fact Card 


Why buy anything else? 


RFILM  ccsxror repearen 


... when we build UHF Desktop 
Repeaters and Base Stations with this many 


standard features! 


* 104 DCS Codes 

¢ 50 CTCSS Codes 

* Low Power ro 2 Watts 

* CWID Identifier (8 digits) 
* Courtesy Beep per User 

* 120/240 VAC 


* Internal Speaker 

* Remote Option Enable/ Disable 
* Busy Channel Lockout 

* Local Control 

* Programmable TOT 

* Programmable Hang Time 


RELM Communications UHF Repeaters and Base Stations come standard 


with a built-in mulci-user tone panel, which allows access to all 154 CTCSS & 
DCS tones for 16 differenc users! ‘he DRU 25 Wart Repeater has one channel 
while the DBU Base Station has 16 channels. Both units are available in these 
four ranges 400-420, 450-470, 470-490 or 490-520 MHz. 


Call us at 800-821-2900! 


7505 Technology Drive 
Wese Melbourne, FL. 32904 
Phone: 407-984-1414 


COMMUNICATIONS 


Fax: 407-984-0434 
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CDMA repeater receives 
type acceptance from FCC 


Allen Telecom has received type ac- 
ceptance from the FCC for the EAC-800 
CDMA service in problem areas such as 
tunnels, convention centers and parking 
garages and improves coverage in larger 
buildings, including hospitals and office 
towers. The CDMA repeater is available 
in standard or expanded A-band and B- 
band units. Its dual-mode capabilities 
enable it to serve both CDMA and AMPS 
subscribers. The repeater offers a chan- 
nel-selective option that repeats only a 
single CDMA channel and expands to 
repeat multiple CDMA channels on a 
channel-selective basis. The compact, 
lightweight unit also gives subscribers 
flexibility in choosing a location for the 
repeater. 
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Wall mount doubles as workstation 


Scientific Dimensions’ SDI 8810 wall 


mount for the Motorola Forté wireless 
CommPad offers full docking support. 
This wall mount cradles and powers the 
device, This special application is suit- 
able for utilities or public safety person- 
nel who “overnight dock” rows of 
modules in safe room environments. 
Docking initiates a battery charge. de- 
signed to accurately recharge the 
commpad for another full day of usage. 
The SDI 8810 also provides a comm-port 
and keyboard output connector so the 
dock can double as a workstation. 
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Interface links LMR-600 cables 


The EZ-600-TM from Times Micro- 


wave is a “no-solder,” TNC male inter- 
face, knurled coupling nut with crimp 
attachment for LMR-600. The connector 
body is silver-plated, and the center pin is 
gold-plated. The no-solder, captive center 
contact is made from beryllium copper and 
fits over the cable center conductor with 
spring-fingers. The ST-600-EZ strip tool is 
used to prepare the cable end. The DBT-01 
deburring tool is used to chamfer (bevel) 
the end of the center conductor. The con- 
nector js pushed on, the crimp ring slid 
forward, and crimped. It takes less than 
three minutes. The included adhesive-lined 
heat shrink boot, which provides weather- 
proofing and strain relief, is applied to 
complete the termination. 
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The complete line of AEA antennas and antenna analysts 
are now available FACTORY DIRECT at the lowest 


possible cost. Each analyzer gives a graphical display of 


SWR curves with variable sweep width and center frequency. 
The 30-150, 150-525, and 806-960 MHz antenna analyzers 
are each $499.95 plus $7.50 shipping and handling. The 
SWR-121 HF analyzer covers 1-30 MHz and is priced at 
$299.95 plus $7.50 shipping and handling. 


The AEA CableMate™ graphical Time Domain 
Reflectometer (TDR) is packaged in the same style package 
as the SWR analyzers. The CableMate shows multiple faults 
in a cable on the graphical display. Virtually any multi-con- 
ductor cable may be tested for shorts, opens or impedance 
lumps. The CableMate is an excellent device for measuring 
the length of most any cable for inventory purposes. It will 
also directly show the 25 MHz return loss. An RJ-45 switch 
adapter allows easy testing of LAN cables. The CableMate 
is priced at $299.95 plus $7.50 shipping and handling for a 
limited time only. 


PUT YOUR LIFE 
ON THE LINE 


When lives are on the line you can depend on 
Trylon’s complete line of fall protection 


systems. 


Design Advantage 17. 
Trylon Safety Cable and Safety Rail 
delivers the lowest wind load ratings 
available. 


No-compromise quality, at a price 
that you'll fall for. 


TRYLON 


TRYLON-TSF 

21 Howard Avenue, PO, Box |86 
Elmira, Ontario, Canada N3B 226 

Tel. (519) 669-5421 Fax (S19) 669-8912 
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All AEA analyzer products come 
standard with a serial computer 
interface. Store your graphical data 
with the applications software and 
interface cable for only $29.95. 


We also manufacture the low- 
est cost high performance VHF 
and UNF base station antennas 
available. Please send or call for 
our free booklet Facts About 
Proper VHF Vertical Antenna Design to 
find out why our IsoPole™ Antennas are 
SUPERIOR to the competition. Try our ~ 
IsoPole-150 VHF antenna for $89.95 ~ Gua 
plus $7.50 shipping and handling or the <—* rantee 
ISO-440 antenna for $119.95 plus $7.50 AAAI 
shipping and handling. The HR-3 telescopic 
VHF Handheld (10 dB gain over a rubber duck) antenna 
is available for $29.95 plus $3.00 shipping and handling. 


re 
15 Day §Z 


Money Back = 
=> 


oo AEA Division of TEMPO RESEARCH CORPORATION 
Phone: 760-598-9677 FAX: 760-598-4898 1221 Liberty Way, Vista, CA 92083 


Prices and Specifications subject to change without notice or obligation, 
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Dispatch. | 


Introducing ServicePlus Series 3 Field Service 


We've redefined Field Service 
Automation. ServicePlus Senes 3 — the 
most comprehensive and affordable 32- 
bit Windows NT/95 Service Information 
System (SIS) — is now available with a 
feature-rich Dispatch module. 

It provides a sophisticated Windows- 
based tool-set that automates Call 
Creation, Assignment and Scheduling, 
Paging and Escalation (via e-mail and 
Pager notification) - power that until 
now was only available in traditional 


high-end systems. Work Flow Detinitions, 


SQL Queries, User-definable Color, 


graphic Call Board and Planner, and 
extensive “Drill-downs” make our 
Dispatch module the most flexible yet. 
Both the Dispatch module and our all- 
new Contracts module — which Lakes 
the guesswork out of coverage and 
entitlement — are fully integrated with 
the existing modules that have 
established Series 3 as the new 
benchmark SIS, 


Download the Series 3 Slide Demo 
today from our website. 


Pegint 


Serious Software 
for Field Service 


42: e Wiusorail Nundiwes SMT necrgecges 


Tel: 819-770-4000 


Fax: 819-770-1795 
www.serviceware.ca 


Migtusottt 
Windows fe~ 
Window 5 


FEATURES: 


5 watt power 

High directivity 

RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
set ee domain reflectometry tests to be made 
easily and inexpensively. There is no need to spend 
thousands of dollars on a dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and canting generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


————— ae 


New products 


Base station covers fit with Motorola radios 


ICT’s base sta- 
tion covers are for 
use with Motorola 
radios. These cov- 
ers fit the M100, 
M120, GM300, 
Maxtrac, SMSO, 
S$M120 and the 
new GTX with the 
ICT Comm series 
switching pow- 
er supplies. The 
product can be 
purchased as a complete base station, or the power supply and 
cover can be bought separately. 
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Product line complies with Project 25 standards 


King Communications U.S.A.’s KDR-25 series of WHF, 
UHF and 800MHz analog and digital base stations and repeat- 
ers are capable of analog and digital communications, as well 
as crossband operation. They fully comply with Project 25 
specifications. King’s digital site management system allows 
customers to include RF monitoring, site monitoring, tower 
light monitoring and hot-standby capability for the base and 
repeaters. And the KDT-5000 series mobile data system is 
being adapted to operate in Project 25-compliant systems. 
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FEATURES: 


Lowloss 

Low Cost 

Custom labels 
Sweptto 3.0GHz 
Rugged! 60 Ib. pull 
Excellent return loss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: "Antenna and Feedline Measurements” 
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MET 


Specialized 


DTMF decoder suitable for portable operation 


Optoelectronics’ Techtoyz is a line of 
test equipment housed in beeper-style antennas for the 
cases, The Techtoyz micro DTMF de- 2-way, public 
coder is suitable for portable, hands-free service and 
operation, With its built-in microphone, 
DTMF tones are automatically decoded wireless markets. 
from the signal source of tape recorders, - 
receivers, two-way radios or anything DualBand VHF/UHF 
else where touch tone can be heard by : : : 
the micro DTMF decoder. There is also righ Gain Base Station 
a built-in audio input jack for direct con- _ : 
nection to any receiver's speaker output. aatane reel 
The decoder can decode as many as 12.5 characters per second 5 Ade 
Re ‘ , Tape Max Power: 200 watts 
while displaying the characters on its 12-digit LCD. Length: 17'8° 
Circle (327) on Fast Fact Cards Connector: N-type Female 
Controller enhances VHF, UHF trunking protocol Construction: Heavy-duty fiberglass, 
3 screw together section 
The ST-853 digital trunking controller from SmarTrunk UPS SHIPPABLE 


Systems is suited for larger systems with five to 16 channels, 
and is compatible with all existing SmarTrunk II logic boards. 
The larger capacity of the ST-853 accommodates more than 
4,000 subscribers per system offering more space to set up 
roaming subscribers from neighboring systems. As many as 
4,500 call records may be stored per controller. The larger 
memory also allows more features to be programmed on a per- 
user basis, such as courtesy beep, hang-timers, telephone line 
access and toll restrictions. 
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-FP-19 

900MHz High Gain 
Omni directional 
Base station 

Gain: 900-930MHz 16dBi 
Max Power: 100 watts 
Length: 7" 11° 

Connector: N-type Female 
Construction: Heavy-duty single 
piece fiberglass 

UPS SHIPPABLE 


repeater! An interface module FX-555NMO 
TriBand VHF/UHF 


from Zetron lets you instantly Cellular Mobile Antenna 
Gain: 
i 153-157MHz 2.1dBi 
connect a tone panel or interconnect eee ee 
Max Power: 50 watts 


MTR2000™. Length: 27" 

to the popular Motorola Length 27) 

Tx on all 3 frequency ranges from a 
single antenna 


COMET Antenna has a wide selection of 
antennas, mounts, combiners including 
VHF/UHF/1.9GHz and 2.4GHz 


Available Now! 


Shipping Today! 


Motorola and MTR2000 are trademarks of Motorola, Inc. For a free catalog I call: 


Call Zetron at (425) 820-6363. — * Fax 714/630-7024 


Zetron, Inc. ZETRON). pe cs 


PO Box 97004 Redmond, WA 98073-9704 USA Ph:(425)820-6363 Anaheim, CA 92806 
Fax(425)820-7031 Email:zetron@ zetron.com Web:http://www.zetron.com EG www.cometantenna.com 
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WELCOME TO DINET'S WORLD 
OF VEHICLE FLEET 
MANAGEMENT 


Mobile Data Terminals with optional: 


* GPS vehicle location 


receivers f= SSS5S8 585 
* Credit/Bar Code ss 


Readers =SESG0So sea 
» Vehicle Printers 


CDPD (cellular radio) interface available. 


Vehicle dispatching software 
from $5000 


GPS mapping software from 
$7500 


Distributed Networks, Inc. 
Oceanside, CA 92056 
(619) 724-5355 = FAX (619) 724-6209 
“Web Site; http//www.dinetdata.com 
TOLL FREE (888) 345-2433 
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New products 


Monitoring, control system operates over EDACS 


Zetron’s Ultrac 
wireless monitor- 
ing and control 
system is for op- 
eration over cus- 
tomers’ EDACS 
networks. Ultrac 
RTUs include 
digital and analog 
inputs and outputs 
for economical 
data acquisition, 
remote control 
and alarm monitoring in electric utilities, oi] and gas opera- 
tions, telephone maintenance, plant security and other applica- 
tions. EDACS networks enable Ultrac systems to operate over 
wide areas with multiple radio site coverage. Communications 
can be initiated by alarm conditions at the RTU, by regular 
polling from the central station and on-demand by the opera- 
tor. Processing of the data at the control site is done with 
Ultrac+ software on a PC or via MODBUS interface to the 
customer's SCADA system. Alarm conditions can trigger tele- 
phone autodialers and direct or paging terminal broadcast of 
voice messages or alphanumeric messages. Ultrac RTU's ana- 
log inputs can accurately measure levels, pressures, lempera- 
tures and flows at remote sites while digital inputs sense 
contact closures. 
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Original Wireless Equipment Manufacturer 
Paging and SMR Products 


Base Stations 


Links and Receivers 


Power Amplifiers 


Consumer Specialty 
Products | 


Transmitters 


— 


Turn-Key Systems 


} 


Remote Diagnostics 


— 


| Paging Terminals | 


Base Station 
Controllers 


Arbitrators 


72 MHz, VHF, UHF, SMR and 900 MHz Frequency Ranges 
_____ Compatible With Most Major Control Formats 


Eagle Wireless International 
? 1-800-628-3910 
900 Gemini 
EAGLE 


Houston, TX 77058 
(281) 280-0488 


TELECOM 


Sales@eglt.com 
www.celt.com 


1-888-4-EAGLE-5 
1414 Randol Mill Road, Suite 200 


Arlington, TX 76021 
EAGLE 
TELECOM 


(817) 461-8315 
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Mitchell-Byrd 


Grantham 


Tyrone Brown, practicing attorney at Wiley, Rein and Field- 
ing, Washington, DC, joins ClearComm., San Juan, Puerto Rico, 
as senior vice president for regulatory affairs. He remains asso- 
ciated with the law firm as a consultant. 


Paul Fay Jeaves Samsung's U.S. paging division, Deerfield 
Beach, FL, as national sales manager to join Wireless Tech- 
nologies Group, Ft. Lauderdale, FL. 


Changes at Allen Telecom, Cleveland: 
Steve Grantham departs BellSouth Mobility, Atlanta, to join 
Allen Telecom as account manager for the southwest region. 
Jeff Beckerman, systems engineer for PCS products for the 
Systems Engineering division. moves to applications engineer 
for the Site Products division. 


Atlanta Communications, Atlanta, and its president, Gwen 
Mitchell-Byrd, receive the Motorola Supplier Award for Ex- 
cellence for innovative and high-quality work management, 
system installation and service support work for two-way radio 
customers throughout Georgia. 


Ronnie Rand, executive director of Associated Public-Safety 
Communications—International Officials, South Daytona, FL, 
departs to pursue other interests. 


Robert H. Hensberger leaves Siemens Wireless Terminals, 
Richardson, TX, as senior vice president to become president 
and chief executive officer of Metawave Communications, 
Redmond, WA. Previous chairman and chief executive officer 
Thomas S. Huseby has left the company in a transition that 
began in February. With Huseby's departure, Douglas O. 
Reudink, previously president and chief technology officer, 
now is chairman and chief technology officer. He began serving 
as acting chief executive officer in February, and Huseby con- 
tinued as chairman during the recruitment of his replacement. 


Changes at Andrew Wireless Products Group, Itasca, IL: 

Darius Bossinas, graphic services manager, advances to 
marketing communications manager. 

Steven Maher, international markeling manager, moves up 
to product planning manager. 

Stephanie Wiles, automotive accounts specialist, moves up 
to central regional sales manager. 


Changes at Anritsu Wiltron’s Microwave Measurements di- 
vision, Morgan Hill, CA 

Frank A. Tiernan, director of research and development, 
moves up to vice president of the division. 

Eric Liu, manager of the Components Engineering section, 
advances to director of instruments research and development. 

Carolyn Rusch, manager of the Vector Network Analyzer 
Engineering section, advances to director of systems research 
and development, oh, 


“cles worldwide have come to rely 


“capacity console solutions for 


DSPatch 


THE Worip 's Most 

ADVANCED DIGITAL 

SWITCH FOR VOICE 
COMMIINICATIONS 


i ties, , airlines, failroads Pe 
‘public-safery, military. and. ; 
- other government agen- = 


INCLUDE: 
: User configarable 
screens- 
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integrated radio/telephone sys-" 
tems. DSPatch is a color touch- 


‘screen console system that | 
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tion, Its dist ibuted architecture 


“ensures instant responses, even in 


large systems. DSPatch may be 
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WEATHERIZED GPS PROTECTION 


.seesoeaece 


THE 
INDUSTRY'S 
FINEST 
LIGHTNING 
PROTECTION 
PRODUCTS 


IS-MR50MDZ 
SERIES 


1.2GHz to 2.0GHz Frequency Range 
Multi-Strike Capability 
Low VSWR and Insertion Loss 
Protects In-Line Amplifiers 


Industry's Lowest Throughput Energy 


Fully Weatherized Housing 


PolyPhaser’ 


IRPORA Ss € ON 
@eeeooss 
P.O. Box 9000, Minden = Nevada 89423-9000 USA 


Tel (800) 325-7170 {702) 782-2511 
Fax (702) 782-4476 * www_.polyphaser,com 
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L iterature 


Color catalog displays antennas 

A 200-page, fully illustrated antenna 
catalog from Maxrad presents the 
company’s complete line of base station, 
mobile and portable antennas, accessones 
and mounting items for amateur, cellular, 
data, GPS, land mobile, marine, PCS and 
SMR applications, New items appearing 
in the book include antennas for 2.4GHz 
spread-spectrum data, Customer research 
was extensively used in creating the cata- 
log so readers can locate and compare 
products. 
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Catalog features coaxial connectors 

RF Connectors’ 100-page catalog fea- 
tures u full range of standard and RF cus- 
tom coaxial connectors, including 300 new 
items and extensive coverage of BNC, 
TNC, N, UHF, mini-UHF, MB, SMB, 
SMA, MCX, 7/16 DIN, FMR, LMR series 
and 14s", 4", Ya" and 7/s" corrugated cable 
connectors that fit Andrew, Cablewave and 
Eupen cables. The catalog includes more 
than 1,500 coax products, including cable 
assemblies, connector kits, Unidapt and 
Celludapt universal adapter products, cellu- 
lar products and hand tools, 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


" Rack-mount and mobile systems 


» Warnings digitally recorded for 
DTMF access and playback 


" Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


) = EREAGY |. 
6. 
4 


VOA Redico 
Ai 
4 fertin® 


U.S. Patents 5,444,433 - 5,574,999 -D.377,795 
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Book examines public 
communications systems 
Intertec Pub- = 


lishing’s book, 
Public Network 
Basics, by Jack 


Dempsey, exam- 
ines public com- 
munications sys- 
tems [rom voice to 
data, discussing 
how they work and 
their potential. The 
book details how public networking has 
advanced from simply a telephone at each 
end of the line with a switching system in 
the middle to advanced technology such as 
digital cellular, digital signaling and wire- 
Jess local distribution. The book thor- 
oughly discusses today’s vastly expanded 
networks, covering switching, voice and 
data transmission, and PBX systems. It 
also delves into tomorrow’s technology, 
including Internet capabilities, PCS and 
enhanced station equipment and services, 
Circle (353) on Fast Fact Card 


Catalog available on CD-ROM 

Andrew’s full product catalog, number 
37, comes in printed and CD-ROM ver- 
sions. Catalog 37 is a complete reference 
document of Andrew products and serv- 
ices. New sections include Andrew Insti- 
tute technology training, wireless acces- 
sory products, wireless RF active products 
and base station antennas. The CD-ROM 
version has expanded search tools to help 
users find products, Video and animation 
clips enhance the written text. There is also 
a direct link to Andrew's Web site, which 
is updated daily with corporate, product 
and investor news. The 784-page, color 
catalog is for systems planners and prod- 
uct specifiers in the electronic communi- 
cations industry, 
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IMTA publication offers 
information on finding capital 

The International Mobile Telecom. 
munications Association’s publication, 
Financial Resources: Funding Options for 
Commercial Trunked Radio Systems, in- 
forms current or potential commercial 
trunked radio operators of where they can 
go to obtain the capital they need to op- 
erate their businesses. This 100-page pub- 
lication is divided into five major sec- 
tions, covering every potential funding 
source, including government financing, 
equity financing, private debt financing, 
asset-backed financing and additional 
resources. 
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BUSINESS 
Cameron Bishop, Senior Vice President 
Mercy Contreras, Group Publisher 

Doug Liljegren, industry Conference Editor 
Scott Hanna, Advertising Production Coordinator 
Nancy Hupp, Advertising Production Manager 
Dee Unger, Director Advertising Services 
Tom Cook, Group Senior Managing Editor 
Doug Coonrod, Corporate Creative Director 
Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Trade Shows and 
Conferences Division 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Julie Neely, Circulation Manager 
Customer Service, 800-441-0294 or 913-341- 
1300; Fax 913-967-1899 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 
Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840. East region 
(including Eastern Canada) 
Fax: 913-967-1901 


Michele Greer, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALWOTIRA 

Denns Hegg. Wes! region (inciuding Alaska 
Haway and Western Canada 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, /ntemational 
P.O. Box 250 

Banbury, Oxon, OX16 8YJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 
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GWEC information: 

[ was reading about the Global Wireless 
Education Consortium (GWEC) in the Au- 
gust 1997 “News” section, and after look- 
ing back over the article several times. | 
realized that the article gave no information 
on how to contact the GWEC. So my ques- 
tion is how can someone reach the GWEC? 
If you could pass that information along in 
a future issue of MRT. I. and perhaps some 
other readers, would appreciate it. 

John Niles 
Maintenance engincer 
360° Communications 

Cedar Rapids, IA 


The Global Wireless Education 
Consortium’s (GWEC) address: 


Misty C. Baker 


Executive director 
GWEC 

P.O. Box 1269 

Mankato, MN 56002-1269 
Telephone: 507-345-8713 


Electronic design: 

A great part of my time is concentrated 
on learning all about new technologies. | 
would like to hear from people and com- 
panies, whether public or involved in the 
natural evolution of paging technology 
from the beginning to voice, numeric and 
alphanumeric, and “graphic” paging, ca- 
pable of displaying email, fax messages 
and graphic information on dedicated 
pager units. 

Carlos Bolanos 

Technical coordinator 
Citycom, Tijuana, Mexico 
Camino Maquiladora 6933() 
San Ysidro, CA 92173 
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Express yourself 


Something bothering you? Want 
to sound off about it? 


Need help that other readers 
might provide? 


Send a letter to: 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
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The new 


ULTRA-COM 
NT 


Windows 
NT-Based 


Radio ees: cali Syetem 


Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 


Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy St. 
No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
www.MODUCOM.COM 
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Letters from readers 


Open letter to the specialized mobile radio industry: 


The release of the long-awaited 
800MHz Report and Order unshackles an 
industry restricted by more than three 
years of license freezes. The impact of the 
800MHz, proceeding has been dramatic on 
PCIA’s Specialized Mobile Radio Alliance 
(SMRA) council members, who have spent 
hundreds of hours debating and working 
on this item. 

Now that the full text of the new Report 
and Order has been released, the 800MHz 
industry has an important question to ask 
itself: Are the new rules workable? In fact. 
it may not make much difference how the 
commission decides to license the “white 
space” if one accepts the notions that: (1) 
all of the valuable spectrum already is li- 
censed; (2} the new rules permitting in- 
cumbent modifications are acceptable as 
long as the original contour is not exceeded 
(22dBu for the Upper 200 channels, 18dBu 
for the Lower 80 and General Category 
channels); (3) Upper 200 channel incum- 
bents cannot be moved to lower channels 
without truly equivalent spectrum, and the 
change will be at the auction winner's ex- 
pense; and (4) the auction winner must 
protect the incumbent from interference. 

Once this question has been answered, 


INTERNATIONAL WIRELESS 


COMMUNICATIONS EXPO 


Call for Session 


Moderators are needed for sessions, or to help 
organize sessions on a subject of their special 
interest. All speakers and moderators receive free 
admission to the conference (not including full-day 
short courses, travel or lodging). Tentative session 


topics include: 


O Mobile Radio Business Success 


(Y Mobile Radio Dealers’ Forum 


QO Public Safety Communication Systems 
QO Wireless Local Loop Solutions 
(0 International Business Opportunities 


(0 Regulatory Issues 
QO Reselling Opportunities 
OQ) Wireless Technology Review 
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issues involving the minutia of the order 
must be addressed. For instance, the auc- 
tion rules do not include adequate anti- 
speculator protections, nor do the rules 
address how an incumbent subject to man- 
datory relocation will be compensated 
while its network goes “dark” during the 
auction winner's modification of the sys- 
tem. The order also fails to explain 
whether the licensed ERP, or the maxi- 
mum allowed ERP, should be used in cal- 
culating the existing contour. 

SMR industry leaders are in agreement 
that the order should be challenged at the 
commission and not in court. The FCC has 
covered its bases in this order, and it is un- 
likely that a court will vacate part or all of 
the order, since courts give considerable 
deference to agency rulings. A court chal- 
lenge will merely impose additional unnec- 
essary delays in the implementation of vi- 
able business plans that have been held in 
abeyance for years. Even if the industry were 
successful in court, the FCC would then have 
to conduct yet another rulemaking proceed- 
ing, resulting in even more delays for the 
SMR industry. All these considerations do 
not even touch upon the high cost of any 
litigation, and even after spending the con- 


siderable time and resources required to liti- 
gate, the industry may still be without new 
rules for many years. 

PCIA and its SMRA members look for- 
ward to working with the industry and the 
commission to create implementation 
rules and guidelines that will best serve 
the SMR industry as we move forward. 

Jay Kitchen 

President 

Personal Communications Industry 
Association 


Rh 


Readers turn into writers 
for various reasons: 


¢ To be helpful to other readers, 


¢ To win recognition in their own companies 
and industry segments. 


* To publicize the development of a product or 


service by detailing the technology involved. 


For information on how to submit an article to 
MAT, write:or call: 


David Keckler, Features Editor 
Mobile Radio Technology 
P.O. Box 12901. 
Overland Park, KS 66282-2901 

~ 913-341-1300 — 


International Wireless 
Communications Expo 
April 22-24,1998 


las Vegas 


Convention Center 


las Vegas, NV 
Moderators! 


Please mail, email or fax your session 
idea or offer to moderate to: 


Doug Liljegren 


Conference Editor 


Mobile Radio Technology 


Email: 


9800 Metcalf 


P.O. Box. 12901 
Overland Park, KS 66282-2901 


Phone: 913-967-7287 
Fax: 913-967-1905 
doug_liljegren@intertec.com 
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Michele Greer 
Classified Advertising Manager 


Phone: 913-967-1861 
Fax: 913-967-1735 


Mail: 
9800 Metcalf Ave. 
Overland Park, KS 66212 


Hayes, Seay, Mattern and Mattern 
CTA Division 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio + Comploto A&E Services 
*MW & F/O * Bidgsa, Towors, Pwr Sys 
* CAD/MOT/AVL/Paging = + Structural Engineering 


PO. Box 4579 
Leowhburg. Virginia 24502 


Hus ihthby 238-9200 
BAN | 8044) 239-922) 


FREDERICK G. GRIFFIN, P.C. 


B 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 

NATIONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio, Microwave, E9-1-1, 


CAD. Paging. LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


HERB SACHS, CONSULTING 


Specialist in Public Satety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


PORTABLE 

SERVICE, INC. 
121 Crowell Lane « Lynchburg, VA 24502 
@ GE Portable Radio Service Depot 


Factory Approved Nationwide 
* Current Product Lines 
—_ a * Voice Guard Certiied 
TECHNICIAN: 
mins are * Public Serce Trunking 
FOR QUALITY SERVICE * Surface M 1 Technology 


804) 239-3049 


ALCOM 
David C. Allen 


System Consulting & Technical Services 


P.O. Box 817 (208) 939-6950 
Eagle. ID 83616 = davida@primenet.com 
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THE PORTABLE DEPOT 


¢ FACTORY TRAINED TECHNICIANS « 
SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
¢ VOICE GUARD CERTIFIED * 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 
Route 2, Bax 338C * Lynchburg VA 24501 


ERICSSON 2 804-237-3427 


MTIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350 
Irving. Texas 75038 
972/580-1911 * Fax: 972/580-0641 


GE PORTABLE SERVICE 
* PAST TURN 
* WARRANTY 
* $48.00 br./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 L—-) 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE, FLORIDA32303 
PHONE: (904) 224-4451 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


14017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 
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Classifieds 


rofessional services 


FCC LICENSING SERVICES 


Call today (800) 284-1840 

for a FREE quote for all of 

your FCC Licensing Needs 
Years of Experience 


(318) 232-9610 * (800) 284-1840 
FAX (318) 232-2270 
3014 Cameron Street, Lafayette, LA 


Due To aN 
ERROR MADE IN 
THE AuGusT 
1997 issue, 


WANTED: 
* 2-way radio sales and service shop 
* and/or also UHF conventional/trunking 
* and/or 80OMHz SMR/conventional 
systems. 
Preferably in the 
New England area/CT/MA. 
However, all inquiries are possibilities. 


Personal/Confidential 
Classified Ad Coordinator 
MRT Dept. 952 * 9800 Metcalf 
Overland Park, KS 66212-2215 


WE aPoLocizeE 
FOR ANY 
INCONVENIENCE, 


Equipment Wanted 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


3362 Adobe Court + 


WANTED 
USED SERVICE MONITORS 


IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


Services 


Dacifi at Seah 
560.377.5884 


+ Specializing in Public Safety Communications 
+ Radio System Design Evaluations and Uperades 
+ Needs Assessment and Analysis 


Wanted 


Motorola Privacy Plus controller 
and CIT or parts of. 


Ph/Fax Bill 00647 888 7940. 
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Mobile Radio Technology 


+ Communication Center Layout 

+ Microwave System Design 

+ Organization Design and Evaluation 
+ Project Management 


E-mail: pes$@ix.netcom.com FAX: (360) 377-6144 
607 S. Charleston Avenue * Bremerton, WA 98312-4507 


October 1997 


COLORFUL COLORADO 
MOTOROLA TECHS/SALES 


Progressive FullHline Motorola Dealer/MSS 
Seeking Qualified Technicians & Sales Personnel 
For Pueblo/Colorado Springs/Denver 
New Motorola 900MHz Backbones 


Send Résumés with salary requirements to: 
COMMUNICATION SOLUTIONS INC. 
ATTN: Olen Teague « Ph: 719-578-8435 
olorado Springs, CO 80907 


Lae DataLinks 


By PerCon Corporation 


Over 7.5 Gigabytes 
of FCC Data Online 
on The Internet 


¢ Airport 

* Pending 

« Master Frequency Database - including Paging, Land 
Mobile - Part 90, Microwave 

* Tower and Antenna Registration 

« ..and Much More 

¢ Online 24 Hours / 7 Days a week from any Internet 
Connection in the World 

* Lowest Cost - No Hourly Connect Charges 

* 95% Updated daily 

Very Easy to Use 


Visit DataLinks at: 
http://cix.perconcorp.com/datalink.htm 
For more info: 
sales @perconcorp.com 
PerCon Corporation 
(716) 386-6015 Phone 
(716) 386-6013 Fax 
http://www.perconcorp.com 
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Employment 


TECHNICIANS & SALES 
REPS NEEDED 
¢ SOUTH FLORIDA AREA ¢ 


E.F. Johnson Dealership needs sales 
reps & experienced LTR Technician 
with management ambition. 
Excellent salary & benefits. 
Send résumé to: 


Mobile Communications Service 
Miami Inc. 


Professional Consulting 9401 N.W. 106th Street, Suite #111 


Miami, Florida 33178 
(305) 882-1664 © Fax (305) 882-1655 


COMMUNICATIONS TECHNICIAN 
ATLANTA, GEORGIA 

Rapidly growing MSS seeks qualified 
Two-Way technicians for bench/field 
repair/installation positions. Individu- 
als must be highly motivated, have 
FCC/NABER license or equivalent ex- 
perience. Fax resume and salary re- 
quirements to 770-513-8937. 


Classifieds 


Employment 


LARGEST AUTHORIZED 
MOTOROLA DEALER IN MIAMI IS 
EXPANDING...AGAIN 


INSTALLER 

1-2 years experience in installation with a basic 
knowledge in electricity & electronics. 

Mechanical ability a must (50% in the shop, 50% in the 
field) 

¢ Salary based on experience/performance 


* Medical benefits 
TECHNICIAN (AA) MOTOROLA 


2-3 yrs experience in repairing Motorola two-way radios, 
mobile units and base stations. 

¢ Salary based on experience/performance 

¢ Medical benefits 

SALESPERSONS 

Sales experience a must, looking for highly motivated 
people 

to sell the latest advancement in communication, 


SALES ASSISTANT 

People needed to assist salesperson. front counter customer 
service. 

* Salary based an experience/performance 

* Medical benefits 


ADVANCED RADIO SYSTEMS 
MIAMI, FL 33166-4204 
VOICE: 305-884-1795 EX: 101 
FAX: 305-884-1985 
www.arsradio.com 


COMMUNICATION 
TECHNICIAN 


Continous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3,461-$4,192 per month, includes 
County contribution to the Public 
Employees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's regu- 
lar contribution of approximatey 7%. 
Excellent benefits. 


* Microwave 
* PCS . 
* RF Systems = * 
* Propagation = 
* Deployment * 


For an application, 
please contact: 
Sue Jennings 
(408) 299-2711. 


Equal Opportunity Employer. 


tax your resume to 


SCI provides integrated solutions & on-going sup- 
port to the wireless and cellular marketplace, We 
currently have Domestic and International 
projects in the following areas 


* Optimization/Tuning 


GSM 


Autoplex 

Networking 
CDMA/TDMA 

* Domestic & Int’l Field/Customer Support 
* Switch/Software/Protocol Development 


For immediate consideration, email or 


4736 Main St 
Lisle, IL 60532 
Fax: 630/960-2993 


E-mail: sci@interaccess.com 


PageNet, the world’s largest paging company is 
seeking the following position in our Farmington 
Hills, Michigan office: 

SYSTEMS TECHNICIANS 
Responsibilities for this position include install- 
ing and maintaining base station and paging 
terminal equipment. At least one year experience 
with paging or wireless communications is 
required. FCC or NABER certification is 
preferred. PageNet offers competitive salary and 
a full range of be Qualified applicants should 
send resume/salary history to: 

PageNet 
Attn: HR-ST 
33533 W. 12 Mile Rd. #300 
Farmington Hills, MI 48331 
Fax 248-488-3615 
EOE/M/F/D/V 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


COMMUNICATIONS 
TECHNICIAN 


Your ground-Hoor opportunity to build 
a Technical statf to your specitications. 
Radios Unlimited Inc., is seeking a technician with 
at Jeast 3 years’ experience (Motorola, Maxon, 
Kenwood). We are located in the most affordable 
housing market in the U.S.—Oklahoma City, 
Okla. We're darn friendly, too!) Our employees 
and facilities demonstrate our Commitment to 
serving our customers and growing business with 
respect and pride. Full benefits, salary commen- 
surate with experience and skills, excellent work- 
ing conditions, moving expenses allotment con- 
lingent upon retention, 
Mail or fax résumé to: 
Radios Unlimited Inc. 
7321 N. Broadway 
Oklahoma City, OK 73116 
Fax: 405-840-3130 


Suite 7 MRT 
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Classifieds 


Employment 


CITY OF IRVING 
COMMUNICATION & ELECTRONICS TECHNICIAN 


Duties include designing, installing. repairing, and maintaining two-way radio communica- 
tions (UHF, VHF) and miscellaneous electronics equipment including radio base station 
equipment, portable and mobile radios, sound systems, alarm systems, display systems, 
surveillance equipment. security systems, and other related equipment: Installing. repair- 
ing. and maintaining sirens on police and fire vehicles and installing, repairing and main- 
taining antenna systems, control stition systems. antenna tower equipment. and microwave 
communications equipment. A high school diploma or equivalent supplemented by one to 
two years of courses in electronic or radio communications principles, engineering or a 
related field is required. Two years of Increasingly responsible technical experience in 
radio communications or electronic equipment installation, maintenance and repair is also 
required. FCC certification and experience in Ericsson EDACS 800 trunked radio system 
preferred. Hours are 7 a.m. to 3:30 p.m. and 8:00 a.m. and 4:30 p.m, when on duty call. 
Salary starts at $12.38 Per Hour, Closing Date is October 22, 1997. Application available 
from City of Irving, 825 W. Irving Boulevard. Irving, Texas 75060, (972) 721-2532. or fax 
resume to (972) 721-2582. 


TWO WAY RADIO TECHNICIAN 


35 Year old GROWING Motorola MSS in the state of Wyoming with Multiple 
locations have openings for 2-way bench/field technician. Must have at least 
5 years experience in installation, maintenance and component-leyel repair of 
major brand communications equipment. We offer benefits (including 401[k]). 
competitive wages, and a working tearn. 
Mail or Fax Resume to: 
Two Way Radio Service, Inc. 
418 North Conwell 
Casper. WY 82601 
Fax #: 307-473-2501 


Hasty's Communications in South- 
east Georgia and North Florida. a full 
time Motorola MSS, has immediate 
openings for “Service Shop Man- 
ager’ and “Two-Way Technicians”. 
Applicants must have 2 years of ex- 
perience in installation, maintenance 
and component level repair. Excel- 
lent salaries and competitive benefits 
package, including 401-K plan. 


North Carolina Mountains 
Two Way Radio Technician 


Fast growing multi-line dealer in 
beautiful Blue Riclge mountains has 
an immediate opening for qualified 
technician. Must be proficient in the 

following areas: 
Two or more years experience 
with Kenwood and/or Motorola 
conventional and/or trunking 
Component level repair of 
portables and mobiles 
Vehicle installation and 
troubleshooting 


Call or fax resume to: 


Hasty’s Communications 


Repeater and antenna system 
East, Inc. 


assembly, troubleshooting and 
repair, minimal climbing 

Public safety vehicle lighting 
systems and dispatch consoles 
FCC and/or NABER certified 


Phone 912-264-2765 or 
Fax 912-264-8495 
Very competitive salary, Blue Cross Attention: Mike Hasty 
Blue Shield medical insurance, 
vacation and holidays. 

Fax or mail resume: 

High Country Communications 
PO. Box 1531 
Banner Elk, NC 28604 
Fax: 704-898-7969 


RADIO COMMUNICATIONS 
TECHNICIAN 


Come home to 
Cleveland 


B&C Communications, Inc, 
1-800-869-9924 


Mobile Radio Technology October 1997 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

* Cellular Techs & Mgrs. 

* Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

Site Acquisition & Zoning Mgrs 

* Construction & Project Mgrs. 

* Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
*Managers *Sales Technicians » Engineers 
Employer Inquiries Invited 


me Communication Resources, Inc. 
i The Commumcation Personne! Speciaists 
P.O. Box 141397_ Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careerconr@A0L com 


LEAD TECHNICIAN 
Motorola MSS of 30 years has immediate 
opportunity for hands-on Lead Technician. 
Must be proficient in field service, installation, 
programming and repair to mobiles, base sta- 
tions (2-way and paging), repeaters, 
portables, remotes, consoles and related an- 
tenna systems (no tower climbing). FCC |i- 
cense and/or NABER certification a plus. 
Competitive salary and benefits package. 

Send résumé (mail or fax) to: 

Ralph Thomas 
Comm-Tronics Inc. 
120 Roesier Road 

Glen Burnie, MD 21060 

Fax: 410-768-9365 


Radio Technicians 
Motorola MSS/Full Line Dealer of 27 years 
has immediate openings for 2-Way Bench 
and Field Technicians. Must have 4 years 
experience in installation, maintenance 
and component-level repair of major brand 
communications equipment. We offer ex- 
cellent salaries and competitive benefits 
package. Factory Training Provided. Mail 
or fax resume to: 


First 
Communications 
P.O. Box 2234 * Tallahassee, FL 32316 
Fax: 904-575-2867 


TECHNICIAN WANTED 


Motorola service center with four 
locations bench/field SMR, Paging, 
Sales and Service. “U.S.A. Today's 
Most Affordable City", three years 
running. Good pay. Good benefits. 
Great Bonuses! Must have two years 
experience. Mail resume and 
qualifications to: 


C&S COMMUNICATIONS 
1445 E. 101. St., Cookevite, TN 38501 


RF Technicians, Miami, FL 
2-way radio exp./trunking. EDACS a plus. 


MEMORIES 
FAD 


USED EQUIPMENT FOR SALE 


SYSTEM ONE TECHNICAL 


1 MOTOROLA MSR 2000 VHF 30w repeater DC COM, visciissseeeeesnreeee 91500 
Prone: (561) 416-4867 e Fax: (561) 416-5869 | MOTOROLA MSA 2000 VHF 30w base DC Cont. .....:o:o:sssnennnsninnvenne $1200 
6 MOTOROLA Micor C64RCB310SBT 75w UHF Community Repeater ..... $1695 ea. 
boca@systemone.com After 1 2 MOTOROLA Micor C64RCB31058T 75w UHF PL Single User Repeater$1495 ea. 
4 MOTOROLA Micor C71RCB3105BT 100w 42-50 MHz PL Repeater ...... $1995 ea. 
month. 4 MOTOROLA Micor Spectra-Tac voting receivers 42-50/150-162/450-470 $495 ea 
4 MOTOROLA Micor C71JZB-1106A 400w 42-50 MHz Pure ........cc0 $1995 ea. 
° 1 MOTOROLA Micor C34RCB-3105A 12w Base OC/Tone ........... noe $995 
Equipment For Sale 2 MOTOROLA Micor CS3ATB-3105A 65w 150-162 MHz Base DC/Tone ... $995 ea 
Don't let it 3 MOTOROLA Micor 72 MHz Base/Rpt...... Call 

50 MOTOROLA Mostar/Traxar 800 MHz mobiles various models ... 

h appen. 2 MOTOROLA T-5600B remote console ................ 
MOTOROLA Spectra 900MHz D27KGASUB2BK WO ACC, ....csscescessesprerees 

8x12 Screen Room $12,000 Make sure 1 MOTOROLA Saber UHF Portable 12f H44SAU7139CN vicsccscsmrur nanan $395 
2 MOTOROLA STX 800MHz portable 1135TJC5170AE wkeypad....... $395 ea. 
150 VHF Transmitter $1,000 the memory 1 MOTOROLA STX 800MHz portable 1135JMCS170CN 3 button display $295 
225 MOTOROLA MCX-100 50w VHF MDT43CUA7DO0A Amt. mount $195 ea. 
Battery Bank $500 of your 15 MOTOROLA MTX-900 Portables no battino chgr $175 ea. 
15 MOTOROLA MT-500 4w 8! 450-470 portables H34BBU3164A .... $95 ea. 
509-427-8348 ad stays 10 MOTOROLA MT-500 Sw 6f 42-50 portables H31BBU3144A... .. $95 ea, 
12 MOTOROLA P50+ 4w 2f H44GNU7120AN .n....ccossssssssssursienssraseseee $125 ea 


12 JOHNSON 8600 800 MHz Mobiles AS-IS wio acc 

30 JOHNSON 8640 900 MHz Mobiles AS-IS wiacc. 

25 JOHNSON 8655 900 MHx Mobiles AS-IS wo ace... 
50 JOHNSON 8700 800 MHz Mobiles AS-IS w/0 ACC... 
15 JOHNSON Challenger 242-7172 493 MHz Mobile w/o ace 
6 UNIDEN FPS820TS 800 MHz LTA portable __..... 
6 UNIDEN FPS910TS 900 MHz LTA portable _ 

10 UNIDEN SMS925 900 MHz LTR mobiles 

4 UNIDEN SMS930/935 900 MHz LTR mobiles _ 

50 GE Detta SX UHF Mobile radio wid acc. 

50 GE Delta S-550 scan head (head only)... 

51 GE Mastr Il URF 40w CG MC65KHU8BA wio acc. .... REAP pene 
90 GE Mastr Il VHF SOw 150-174 MCSSKAUBGA Wid ACO... 

25 Standard HX-400K 800 MHz conv, Portable .....cu 
15 Racks Avantek 2 GHz Microwave equip DA2C-DA2G...... , : 
1 Fariron 2 GHz receiver Mode! SS2000T2 .............. sesaiipcrosnnsegnrcetstes SOT 
1 Zetson Model 4015/4016 5 position consote wi4024 command controller Call 


598 Garden Hwy., Ste. 16, Yuba City, CA 95991 

Phone (916) 674-7532 Fax (916) 674-1941 

BALE «¢ SALE « SALE + SALE + SAL 
Circle (100) on Fast Fact Card 


with your 
target 
audience. 


FOR SALE: Motorola PURC 
and Quintron QT Stations 40- 
50 Mhz., 300 W, High stab 
osc. Excellent Cond. $2,100 
(415)-456-6000 (Art or Tom), . 


“Pechaiogy 


Call: 
(913) 
967- 
1861 


Hewlett Packard 8920A 


w/Spectrum Analyzer, Tracking 
Generator and all the cool options. 
4 years factory warranty left. 
Getting out of the biz. 
Joe (520) 733-9214 


PALE ° SALE © SALE SALE © SALE + SALE « SAL! 


HN Ws a1Vs 1S Ss ss _ a1: 


eeeeeeoeooeaoeeveoeeeeee8 6 
* AVAILABLE FOR TRANSFER ee ae SMALL Cost. 
TMX-8310 MD ‘ 
3 Offers/Inquiries by fax only: ‘ ich: 471-5520 MRT CtassiFieps. 
Call Rich: (914) 
3,55 | Satisfaction Guaranteed Catt 913-967-1861 


MOTOROLA RADIOS FOR LESS 


WETEC ELECTRONICS 
Radiuy 


Motorola quality & Wetec pricing — What could be better! 


State & Local 1-888-GO-WETEC (END USERS ONLY) ne 
Governments 46-93832 
call TODAY! Visit our website at: www.wetec.com MORE FOR LESS 


Circle (101) on Fast Fact Card 
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Classifieds 


Equipment For Sale 


Dealer pricing. 


Mobile Radio 


Call Today 
fe our Free Catalog! 


ICOM equipment bought, sold & repaired. 
Friendly, competent service. 


SWS Security 
_&> (410) 879-4035 
WWwW.Swsec.com 
Sales@swssec.com 


Technology 


COM 
COM 
COM 
COM 


Minnitennas™ 


Fax 800-851-9009 


October 


‘Fax 630-351-9009 


MIDLAND 

HP 3581C wave analyzorselecive voltmeter 
TEKTRONIX 1503 TOR cable tester with chant recorder 
TEKTRONIX AM 502 differential amphiiar 

TEKTRONIX 7844 400MHz maintrarne scope opt. 3, 22, 78 bag 


TECHNOLOGIES WEST »* 541-267-6064) 


1997 


eee 


for the ultimate in 
all weather, 
reliability. The 
Phantom™ 

for high risk 
applications. 
X-act™ Saw 
delivers precision 
Cuts: 
Minnitennas™ for 
hand held data 
terminals and 
PCS, wire- 


USED EQUIPMENT FOR SALE 


GE MASTER " UHF repentor 45w., CG .. 


$795 


MOTOROLA 

MICOR T2mc BsseiNopanion 

MOCOM 7D 1006 Base. 30-6. Pi 

MITREK 110w VitF Base Stahon, 4 req scan wiprorty povere ine 

RADUS motde. VHF 45 watt 

MARATRAC 100 wat 42-50 me Totde weccessones 

MICOR 170w VitF ase Stabon a/second recener 

MICOR SATEALITE Vif Mecener 

FLEXAR UHF Base Station 

MOCOM 70 UHF Metilen 

HT600 VHF Portatilen 

MAXAR URF mobiles 

MOSTAR UHF mobiles 

MICOR 42—50 me 100 wall mobiles waccessonms 

P10G UME portable 

HT90 UME portanies 
GENERAL ELECTRIC 

MASTR PRO Base Stahons 100, your Choce, low! Vit UF 

PHOENIX SX Un Mobdes. Srand nee. = pases 

2 moe 2730a 4ocmcre 260ea 420 

MLS UHF Mobites 

DELTA Low: Rand Motule 100w, 30-35 w8 brag, accessories 

EXECUTIVE Il VHF Base, localvemote 

EXECUTIVE i UHF Base localrernote 

RANGER 100w, UHF Mobaes, wiaccessones 

Bang New RANGER 100" UNF Mobies, w'accessones 

PCS Sw. VHF, Portable wichalger 

PLS UHF. 16 freq portabiys, brand new, in boxes 

PORTA MOBILE It VHF 

MASTS I thigh Power, repaator, power supphas 

MASTA fl VHF , contriuons-duty amplitine. 40/5aw 

MASTR It $10w, continuous-duty repeaters. VHF, wit PLL Eaters .. 1,65000 
New MLS UHF Mobiles 500 an 
Sudcase Pog ammo! wiih softwere no printer 1250 
Tes! Se 97 
PCS URE portables & hequency scan merit condtos were new }OS 
MASTR F300 wat base 42—*0rre Lae moc met condeon corenous Oty 
MASTR if 100 want Base, 42—S0 mc contnuces cuty 1,600 
MASTR Hi 110 watt tase, VHF, contruous duty 980 
110 watt continuous euty powar ainphtier 4on 
MASTR It 42—Sivng inoue wiaccessonas 175408 
Guita mobiles, 100 walt, 42-90 mo. waccassonis 2750a 
MLS tow and eratiilen 925 00 
MISCELLANEOUS 

DB Products UHF Dupinrer MADB4D76qV-4, 

MIDLAND Ma 7013308 Vit B.channel wideband mobile 10. 174lNe 
AEOLAND Ms 70-15308 UMF 22-chanee! mooie 

ZENITH Laptop 286 computer. very clean 

STANDARD 35e, UMF motele Ma CP76L 

ZETRON Modo! 10 Encoder 

JOHNSON Chatenger LAP rmotse 

“NO COOs* 
WLM, COMMUNICATIONS 
PO [haw 5342 + Manchester, NH 03108 5342 
Tet: 603-668-3004 


Circle (102) on Fast Fact Card 


WANTED: USED TEST EQUIPMENT!! 
Sale: |FR 1600S—$10,900, 1500—$5,900, 1100S—4,200, 
S00A—$3,900; Motorola A2001D—S$5,900, R2008C—$3,800 
R2210A—$3,900, R2600C CBS—$17,900; Marconi 2957A— 
$4,200, 29570-—$8,900; HPB920A—$9.900,HP8901A— 
$2500. Synthesized 1000MHz Signal Generators: 
Marconi 2022A—S1,800, Fluke 6060A—S2_500, 
6071A—$2,800, HPS340A_ 18GHz Countar—$1,900, 
HP853A/6559A 21 GHz Spectrum Analyzer—$3,900 
Motorola Ft1151A4 Paging Encoders (with flex}—$950 
NEW Motorola MSA2000 UHF 100w Repeater—$2,900 
Trade in your IFA 1200S for a COM 120B—$CALL 
USED baal oS ce WANTED!! 
mtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
http-//www.madbbs.com/amtronix 


SERVICE MONITORS 
FOR SALE 


* Marconi 2955/2957A service monitor .. 


COMMUNICATIONS SIGNALING 
Call 800-423-2565 or in CA 805-251-2244 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Cail us last to sell any of the above. 


AIR COMM WE PAY CASH 
4614 £, McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


Classifieds 


Equipment For Sale 


AMERICAN RADIO EXCHAN GE 


DEMUL SED Bataos 
2 SPso PStYQTIOG? 4u, 10 ch, 480.470 $319 
& Pio P23QLCWAT Sw. 2 ch 146-62 308 


NOW Featuring TELEX 
Ry NICATIONS We Feature a Full Line of 


12 Pile PUIQLCMAD 2w, 2 ch. 438-470 295 
mi , optie P=IQLCQWA Sw. 2 ch, 146-174 vow 305 
HOLESALERS Headsets and Ear mics 5 INAD . PEIQLCQIOA2 dw, 2 ch, 438-470 talent 
« We carry a large variety of Brand names such as: 2 . PASQLE20UA dw. H chy SIRT esc 379 
? 4. GIOU POSVPCMIA2 0.5%, 2 ch, [46-174 395 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 1 GPU $ 4w, 2 ch. 444-400 499 
5 GPASO 


.- PHMGCIUC? aw, 16 oh. 48070 S19 


SeRcw IS NOW ON-LINE) Maxon, Midland, MX-COM, Tekk, Telex, 


CPS Mb PYSMGCI0A2 aw, 2 ch 48 470 429 
e ay ¥ = 1 HTI00 _.. HOIKDC9AAS.. Su, 16 ch, 136-178 499 
FREE for qualifying dealers. Call or Fax TCC, TPS, Vertex, Relm. Ritron, Cable. 14 Won HOISDC9AAL ‘™ 2 ch, 450-520 479 
Request for FREE Software & Access Code! * We have Flat Rate Repair Service. 2PM HS3GNUG120 —.. 2, 2 ch, PL, BLAGR DOT. 179 
: S. PSD H34GNUSI20 Jw, 2 ch, PL UE... 195 
* We Do Installations of MX-COM boards 3 CIM 300 M43GMC29C3 ... 40m, 16 ch, 43K-47U 449 

? 


175 


UNIDEN Sw, Xe ch vill 


(800) 726-9015 « (612) 884-8352 * Your One Stop Warehouse for All Your 
24 Hour a Day FAX (612) 884-8356 Communications Equipment Needs. 


CHECK US OUT ON THE WEB TODAY _ « Wholesale Prices to Dealers Only 
http:/www.radiocomm.com 


SP58H 1S0-170 
an Muge 


CALL TOLL F REE; 388 260-7368 
FAX ORDERS TO: 310-312-5447 


Circle (104) on Fast Fact Card 


Wireless... Remote... Control... Anything 


pa 


CELLULAR & PAGER LABELS 


70% Labels for pagers, cellular phones and two-way radios 


Vanes with your company’s logo. Warranty labels for batteries. 
Bar-code printing systems. 


r 
=. 


products. 


Call us for free samples. 


ADVANCE LABEL & TAG 
A [ * 1725 N. McDonald St. 
hy pe McKinney, TX 75069-8230 
1-800-466-5345 FAX: 972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 


We now have Flex 


capabilities in all of our 
303-337-4811 


fax 303-337-3084 


the wireless application, 
hitp//www.pagetap.com 


Technically, we are on 
solid ground. You have 
we have the solutions. 


PageTap, Inc. 


tele. 


ONTROL SOURC 


C 


THE WIRELESS 


ERICSSON-G PMENT BUY & SELL: 
Beret on FAX pon quote LTR-8SOOMHz & SOOMHZ EF Johnson + Kenwood * Uniden 


ZETRON Model 46 GEMARC, MOTOROLA 


PD 686-6 VHF duplexers ................ 
$825 Systems Control head UHF = VHF « BOOMHz * 900MHz 


RANGR/Delta EDAC table-top station. * Mobiles * Portables « Repeaters * Amplifiers » Paging Transmitters 
PE/MPX/PMII new parts . . call 9 
PC202S VHF PCS portable winew t battery. 1-800-786-2199 
Warner, ERLING 203 N. Chestnut Street * McKinney, TX 75069 

Fax: 972-562-7957 


MPI B-unit mullicharger, checked en 
RANGR 480-470, 100w, less accessories SSOCIATES, INC. Mike Malone 

“SX VHF 110w, less accessories ..... of 
DELTA-S VHF 110w, less accessories... ao Hey i et www.usedtwoway.com 
DELTA-S 450-470, 100w, less accessories 
DELTA-S 42-50. 110w, less accessories ..... 
DELTA-S 42-50, 60w, less accessories —........ 
MVS control panel 16-channel, scan 


° aid * STRIPS * ACCESSORIES « ELEMENTS * REEDS» 


MLS-| control pane! 8-channel, scan ........- y 
ML.S-| control panel 16-channel, no scan . ral Cl — PEKAAR COMMUNICATION INC. 
MPMMUPD cbener mG on, 7 Es Specials of the month § Siove's back, formerly of Gregory Electronics Corp. 
MRK Speaker mic [oa §=GE MPA Portables 16-channol, (504170 range ec cee ee tee eeeneeaneee SPECIAL .... $225 
DSTAO1 MVS desk-top station ... NEw lal =MOTOROLA MAXAR Mobilés--hi-band, 150 range, wih accessories = SPECIAL $65 
MASTR II C-500 8-channel, w/scan ) Lim GE DELTA S or SX Mobile—110w, Nebard, 150-170 range wiaccessonos sca eee 
MASTR Il C-500 single channel Se MOTOROLA MX 350 Portablos--Mode!l H44 AAU 11408 4 Ireq. TX-475MH? 1 x 472MHz wibattory SPECIAL $50 ea. 
MASTA II 150-174, 100W , no accessories.’ mm «6GE RANGER 150 Mobile—Hi-band 40w mith accessones $ 190 
§-990 128-channel head, w/warranty es TE GE Custom MVP mobiles. heband or low-band ene : we $65 
CH6SA1 MPA 6-slot charger NEW... (2 GE MPD PLS leather cases, short or fong ...... NEW SSfeach 
MPS/MPRYMPX/MPUMPD Chargers . GE PHOENIX Mobile NSHHIW40TB—Hi-band dual pitority scangrey caso with 2 actessones js $200 sa 
Losin wae MOTOROLA MX 350 ConvertaComm chargers with cable $18 
NEW LONDON TECHNOL MOTOROLA HT220 Ponable h-band COMPLETE AS IS _ 8 for $100 


231 Old Timberlake Road * Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 


Catalog Available Cali (201) 772-0704 
*S0335u« SLNSW3TA S3INOSS3990V « SdluLs SGYVOG + 


STATION IDENTIFIERS 


QO Morse code and Voice ID 
0 3 monitors and 3 timers 

O Several models available 
QO Special prices for a limited time 


RACOM 800-722-6664 


216-351-1755 


If you can't find it, try us! 


« BUY 


EQUIPMENT FOR SALE 
4 FUJITSU 10 UHF .... 
1 UNIDEN control with desk mike and P/S 
UHF 


Convert any handheld or 
mobile radio into a simplex or 
Guplex repeater system. 

ideal for setting up short-term | Ng 
emergency service repeaters 
at remote locations or disas- www.spectrum-usa.com 
ter sites. SPECTRUM Phone: 800-566-2788 4 


2 MOTOROLA MOSTAR UHF 
1 GE MVP with desk mike, P/S UHF .. 210.00 


ROXIN RADIO SYSTEMS 
716-385-4145 
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Compatible M 
dio Programming 


PA-I Programming Adaptor...S139.95 


* Compatible with "RIB" unit (wore- Mardeae Onty. 

* Rugged steel case | Software soit by Motorate” ‘ 7 

* Power LED. Texseenarks Fons", ine : $93. 

Cen anetn Aalermt mired ar X& 0 Deal Discounts..15% | 
$159.95 Graatene HT50/P 100, STX. 

PA-II Programming Adaptor... . Gemini, VISAR, JEDI, HTMT: 

* Contains rechargeable NI-CAD Batteries: SABER, SPECTRA", RADIUS* | 
Perfect for field use and Portable, .* MOBILES, MAXTRAC", and Moral _} 
Laptop & Notebook Computers. 

* Status LEDs: Power On and Charge. 

* Power Switch. ‘ ee 

* Micro-Size Design for Convenient 

* Powar / Charger included. Portability and Field Use. 


f BUY -SELL - TRADE 
' Quality used equipment such as Motorola, 
G.E., EFJ, Midland, Radius, Etc. Contact | 
us when you need equipment or when you 
have something to sell. Replacement 
' parts and units of all types available on 
short notice. 
GET ON OUR MAILING LIST! 
(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 


1629 B North 31st Avenue 
Melrose Park, IL 60160 


Tel. (708) 681-0300 
FAX (708)681-9800 


* Runs for 8 continuous hours, | 
frome full charge * Rechargeable ---- Works hours 


aS re ie b> acer on one charge. 


IMPORTANT 
Reference code number 


when Ordering 
Code Number: MR67 = a . 
Orders before Ipm EST are Shipped that Day! A we we 


Prices. availability and igecifications are ot nithout notice Shipping and Handling are nt incuded 


subgect to chang wah peice. 
470 Armour Drive NE « Atlanta GA 30324-3943 + Toch Info: 404.872.0722 » FAX: 404.872.1038 


Polar 4 usires 


MOTOROLA 


Radio Rentals 
* KENWOOD also 
available 
* IM approved, 
Intrin. Safe 
* VHF, UHF. 800MHz 
* HTLO000, PIO, Visar 
* DEALERS— 
Call for price list 
and brochure 


800-614-6500 
ON 


COMME SICATION SERVICES, ENC 


Circle (105) on Fast Fact Card 


_— Fast Delivery! 


) » Je 
COM-120B Communications 
Service Monitors 


Hutton also has a complete HUTTON 


selection of powerful Bw, sal t 
wa 


!FR accessories! 


EAGLE TECH INC. 
96/97 CROWN VICTORIA - LUMINA 
aon 
ehind the Grille Speaker Brackets 
Circle (106) on Fast Fact Card Hi s lied installation 
FULL UNTRAPPED SOUND 
FROM BEHIND THE GRILLE 


AM-FM WIG WAG FLASHERS 
Solid St Dri Rela 
SERVICE MONITORS 100% Geua Shia Wertnenca 


Bought & Sold 5 Models to choose from starting at $29.95 
Quantity discounts available 


TEL: 1-800-414-3245 


Allanta Chicago Dallas Denver Harnsburg Seattle 
800-741-3811 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


20 MOTORLA Saqont 2000 $6-charnat 

Freq. 2.1412. 2.1912. 2.138 2.1816. 2.1336 and others 
4 S100 ao 

HHNao 

$100 0 

e madems with EAM Signahng$!25 ero 
(thes4 ore the cries with the white pull handle amd dip switch pregranmung) 
3 FARINON FL1-6 6GHz with het-stanchy oa S00) ao 
25 AOC jarkfields with plug-1ype rear connuctions $100 mo 
26 MOTOROLA Syrtor-X 9000 inaeles 10D UKF , , $400 09.0 

400 OIRECTOR Il papers with chargers UNE $20 va.0 
3 LARSE 12424 alarm panels $100 no 
30 MC-400 Channe 


IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. 


FOR QUOTE CALL: 


SERVICE MONITORS 
FOR SALE 

MOTOROAL R-2001/A $3.900 WAVETECK 3008 
MOTOROAL R-2002/8 WAVETECK 2000S 
MOTOROL 1-2008/c WAVETECK 3100s 
MOTOROLA A-2200/8 ... 3.800 CUSHMAN CE-SO-AI 
MOTOROLA A-2410/8 ... §.500 CUSHMAN 4000 
IFR SO0-A STABILOCK 4040 


$80 ta 
6 ITT A326 6Ghr with nalby $1,000 a 
& FARINON FLI-2 1.7-1.9GHz {nor-standby $600) with stancby $1000 ea 
1000 Assorted TELLABS telecom sigraling modules 
75 GTE LINKURT 464 channe! modems 
ROCKWELL channe! medems 
OTL-7200 Shelves (add-on $125) start-up 
MC-400 Term cards 
0 MOTOROLA Ma 600 B-1 
0 Mx 6415 
5 MOTOROLA S¥ 
1 DICTAPHONE 5 
1 MOTOROLA Micor 42-50 Pi nN 
MOTOROLA Mitrek 42-50 PL_ GOw 
STX Corvortafom wih RF amp, spuaker, microphone 800M: $240 «4 
MOTOROLA Oieetor Pager vet changer and macts UHF (lots cf 10-—$75) jal tor $100) 
GE Master 1 100w 42-50 vath accessories ‘ $80 wa 
© New Listingso 
Call Charles or James at: 910-769-2605 


TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 


Adivision of Communications Signaling Inc. 


888-423-2565 
805-251-2244 
Fax: 805-252-3100 


IFR 1000-A STABILOCK 4031 
\FR 1000S STABILOCK 4922 
IFR 1500 7 MAROON! 29652957 
IFR 1600 IFR £208-S 


RE IMAGING & COMMUNICATIONS 
408-929-2244 I : 408-929-1962 
HT TP://WWW.BEST.COM/~RFIMAGE 
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Equipment For Sale 


BUSINESS RADIOS 


(7 


30 SABER 1 12 channel UHF 440-470... 
7 SABER 2 secure 48ch 440-470... va 8345 
17 SABER 2 secure 48ch, keypad inside we. 8385 
1 SABER 2 secure 48ch 458-490 ................ $385 


.. $275 


6 SABER 2 120ch secure UHF 440-470 ............ S510 
114 SABER 3 120ch UHF 440-470 keypad ...... $500 
110 SABER 3 120ch secure UHF 440-470 keypad .. $635 
50 SABER rapid chargers NTN473A...............$100 
HT1000 16ch w/charger UHF 403-470 .....$475 
GE Delta-S 110W VHF w/S990 Head ......... $150 
SYNTOR X/X 9000 UHF 100w complete ....$750 
MARATRAC VHF 100 w/display 140-170 .. $650 
MARATRAC VHF 100w 150-174 w/clam ... $450 
VHF SPECTRA 110w A5 Head 140-170..... $900 
MTX8000 800MHz 6-button display ......... $475 
STX 3/Display 1.1 Smartnet A-P Sub Knob _.. $600 
MTS2000 Flashport SOOMHz full keypad .. $500 
DESKTRAC UHF 60w base 440-470 Mz .... S500 
MSR2000 100w dual receiver base ........ $1,200 
MSR2000 100w c/duty VHF repeater ..... $2,000 
MSR2000 100w UHF repeater N/C/D ..... $2,500 
Microwave Links MR600/MR200 .......... $4,000 


JOHN PANIK: 407-253.0889 
_ www.surfusa.com/panikelectronics.html 


mesos OOD DO 


LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/$550 
110 Watt Delta-§ w/$550 
110 Watt Execs & Mastr Il 
250 Watt & 110 Watt Mastr II Bases 


MOTO; 110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


USED RADIOS 
at Low Prices! 

+ MICOR *GE 
* MITREK *RCA 
* PORTABLES = ACCESSORIES 
* MOCOM 70 * TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM. 
*RPTAS * BASE STATIONS 
Large Quantities + (940) 433-5452 


| 2 HT600 UHF 2ch w/charger 403-430........... $250! 
2 P200 VHF 6ch w/charger 146-162 $275 | 
1 MT1000 UHF 16ch 440-470 w/charger ..... S450 | 
| 3 SABER 1 12 channel VHF 146-162 ...........$275 | 


8 SABER 2 120ch UHF 440-470 .....0.......... $465 


HEAVY WEIGHT 
CHAMPIONS!! 


OUTDOOR SERIES 


INDOOR SERIES 


BOTH SERIES ARE: 


ve SHIPPED 
VIA UPS 


ve NEMA RATED 


“¢ MADE OUT OF 
OUR OWN 
ALUMIFLEX 


ve ALUMISHIELD—Top cover protects 
cabinet from the sun's heat and 
falling ice 

ve Rails—Fully adjustable and 
alodine coated 

zx Doors—Front and rear doors secured 
with stainless steel padlocking handles 

vy Yents—Front and reas, top and bottom 
with filtered pancls (included) 

<+ Available in: three heights... 
SO inches, 62 inches and 78 inches 
and three depths...25 inches, 
34 inches and 42 inches 


ve Rounded corners 
“e Powered textured finish 
ve Adjustable rails (front to rear) 
-« Two doors with locking system 
“¢ Available in: two heights 
30 inches and 42 inches 
and three depths...17 inches. 
25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


800-753-8459 


Circle (107) on Fast Fact Card 


¢ PAGERS « PAGERS * PAGERS * PAGERS: PAGERS « PAGERS « 


MOPMANUS >y% 
OMMUNICATIONS 


S900MHz 
PURC 5000 
TRANSMITTER 
AVAILABLE 


¢ Pager Repair ¢ Refurbished Pagers 
* Factory-trained techs * New Motorola & NEC Pagers 
* Fast turnaround ¢ All freqs. available 

* All work guaranteed * Parts, accessories & 


___ We Buy Pagers 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 ¢ Fax: (870) 763-6533 
E-Mail: memanus @arkansas.net 


Web Site: www.mecmanuscomm.com 


* PAGERS * PAGERS * PAGERS « PAGERS: PAGERS « PAGERS « 


MOTOROLA 
Authorized Paging 
Systems Oealor 


QIMOrvs-HD®IMOPUVs HIMOPV 
OIMOFrFD H“IMOPDTs HIMOPD 
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(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 
Massaponax Business Park 
3605 Loren Whitney Drive 
la MAE CHEM Fredericksburg, VA 22408 
Mailing Address: 
NINE ELECTRONICS Fist 
Fredericksburg, VA 22404 
100W CD, 30-36 Base Stations 
Centracom I! consoles 


> Two-Way Radio Communications CEBs and cards 


OENDREW. 


*HELIAX® Coaxial Cable 
«Connectors and Accessories 
*HELIAX® Cable Assemblies 
*RADIAX® Cable 


> New and Reconditioned Radios Power Supplies 


A : Cil Half Panels 
> Custom-Designed Radio Systems Secure mid-band 30w, CD stations 


> Repair and Programming Secure Saber porables, 438-470MHz 


> Consulting Secure MCX1000 UHF 
Secure portable repeaters 
Secure hand-held, control-head accessories 


URI Address: http://www.ils.infi.net/~mechem — E-Mail: mechem@fls.infi.net 
Circle (110) on Fast Fact Card 


USED MASTER II STATIONS 


LOWEST PRICES A alien 
A We Buy & Sell ‘LOW BAND: 


; 42-50 MHZ 100 
sina sag eh 
ion Z 
> 10-17 Mz 0 WATTS SIMPLEX 
A Used Stations, Parts & PA's | 2oizu ne warts RePeATeR 


aa ° _150- 174 Mhz 100 WATTS REPEATER 
A Best Pricing Available! ares 
g 406-420 Mhz 65 Tay REPEATER 


————— 450-470 Mhz 100 WATT REPEATER 


Ef 4,EXPRESSTECH 


D&L Communications, Inc, 3512 Cavalier Dr., Ft. Wayne, IN 
RADIOS ea MITRES, 460MHe. T44J 46000 


1-800-334-9653 


6 ea. MICOR, 480MN, TS4ATASOOD Circle (111) on Fast Fact Card 


SCHAUER FRESE AC gr 
eo) [a CLEAN USED GEAR 
IES CRNIRAL-AWErIOS GE: 450 Rangers, 110W, $550 Accy 


RADIO. pppoe a oa 
Co. 1 == GE MVP. 460MHz. CTASACUSEA 

BILLINGS, MONTANA 59102 42.50, 150, 450 Delta, Mastr 0, Execs 

splhe PEERS Cy eenseee Consolettes: LB, VHF, UHF 800 Execs, Delta 

COMMUNICATIONS, INC. Fax: c409) 252-9617 ; . ; : ; 

: Moto: 450 Maratracs, 100 Watt A2/A3 


MAXAR Power Suppies 
24 years serving T44, 64, 74 Mitreks, Micors, Syntors 


130 West phe GK seca Lage re 
i i 135 Mitreks, Con: lettet: 


MITREX Base. 15S. ABN 
with top-quality, HT: HT440, MT500, HT90, P10, P100, more. 


clean used equipment. Vers Fy Sessa: 00 405.0040 
YD Local: 307-265-9500 
For your best deal FAX: 307-266-3010 


CALL US TODAY! http://www.trib.com/VERSATEL 


0 Quality Products 
0 In-stock 
0 Personal Service 


a SYMTOA Xx, soohHz TeSRAISGNIAK 
ca MAXTRAC, GOOKHz, D4SMOASGSSAK 
USED MANTRAC, Boone Coan SGBIGK 

3 TRAXA®, BOOMHz, DOSTOA: 
MOTOROLA, Bibegticontaetvamectina tan 

GE AND e SFS000 Resestess, 4602. C44CLB7106 
Comm, Rotrs, sou CEARCEMOSAY 
ERICSSON 


roOR Base 
z GE MASTR Wt Comm Fay ag YASERR 
FM 3 22. GE MASIR ii Bases, 460MHz, YCASAASBAS 
TWO-WAY | SYNTOR X 9000. 460MHe, TS4KEJ?JO4AK 
eve ea SYNTOR, 400MH2, TAMSRAI200 


I C9 C9 C9 C97 9 OOS 
99 C9 C9 C99) 9 9997095. 


00, 
i 2 PTSO0 | 1SSMHz Pasenicoat 
7 e@ MITREK 4 A500 
53 ea. MICOF. 47 
10 22 MICOR By 

if 


(319) 10 2 US P50. JANE HATGRUN 1206N 
984-6115 SYNTOR XC. SOMHs, T71YBs7DO4AK 


‘ . val Oask Sats, T1370 & T1903 
FAX miiny Sid, Changers, NLNASS7B 
p 25 oa. MTSO0, 155 MM, Mixed Models 
(319) 2 ea DICTAPHONE 400 20 ch. Recorders 
CYT MCPEI EN 5” t% NOTORDLA SYSTEMS 90 Sirons 
AR WANTED: RLDIVS, Bassi, Mubiies, Portvbinn & Repewiers © ALL RANGES 


MAXON REPAIRS—FLAT RATE 


$49.00 


plus parts & shipping 
Most other brands $30-$90 


COMM- Programmable 15 minutes 10 12+ hours 
* Handles 30 continuous amps al 12 volts 
NET wEasy to install/With 1-year warranty 
2 r) r) rs) xEliminates battery failure/replacernent 
*Prolecis your radio & cellular phone 
Automatic »Family-owned and operated since 1985 
*MADE IN THE USA 
Delay Timer *OG 200 $38—case included 


WR, (800) 283-5158 « Fax: (800) 337-8475 
es : EMail: commz000c|et/net.org 


_ BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola + Uniden * Kenwood * Johnson 
VHF * UME + S00MITs + 900\MIEL 


Alamo Communications & Electronics 
Phn: 916-221-0256 
Fax: 916-221-2186 
3060 Bechelli Lane * Redding, CA 96002 


Mohile = Portables * Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9106 
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imulleast 
OLUTIONS 


automatic [S8/77IEE timer switch 
for two-way fadias, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A, 
PROTECTS YOUR RADIO. 
suacest€? ONLY $74.95 = caro in 
12 AND 24 VOLT MODELS Avan emet 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT! 


Audio 
Frequency 
Intersite Links 
Test Sets 


TX Control 


220 MHz 
Directional 
Antennas 


716.223.4927 TEL 
716.223.3255 FAX 


Circle (114) on Fast Fact Card 


AMI 


SPECIAL PRICES ON 
MOTOROLA 2-WAY RADIOS 


TEL: 817-568-8550 
FAX: 817-568-8023 


* GP300 VHF/UHF 
* GM300 VHF/UHF 
* GPSS VHF/UHF 
* GP68 with keypad VHF/UHF 


All radios include standard accessories with Manufacturer's warranty. 
We accpet COD poyment and delivery within 8 working doys upon 
receipt of confirmed order. 


GHARGECUARI Is 
400 Highland Avenue * 
Altoona. PA 16602 


= 
vi > 


~ H 
ee SALEZ 


“Buy One—Get One. Free! 
on selected units—CALL 
many types. including: vi 
100 MASTER II mobiles and bases >= 
200 EXI| mobiles and bases 
200 MICOR mobiles and bases 
300 MITREK mobiles 
100 SYNTOR X mobiles 
150 MOCOR 70 mobiles 
100 DELTA S&SX mobiles ==™ » 44 < 
30 MAXTRAC 800 mobiles a 
100 T-1383 tone remotes  ~ 
30 EXII bases 
10 FI q 
a pers baa ~ d Circle (115) on Fast Fact Card 
30 MVP mobiles-bases 
30 MKS trunked. mobiles 
20 GE voter panels 
6 T-1617 tone remotes 
30 MASTER controller tone and DC remotes 
20 SYSTEM 9000 PAC-AT 4KA301G UHF 
50 PAC-RT VHF repeaters 
+ Prices subject to change, quantities imate 
200 Tech-Specia! Radios, sold as is from S10 each 
PARTS...WE GOT 'EM! 
$100.00 MINIMUM ORDER 


(Boards and subassemblies only) 
1,000s of parts—bring a truck! 
Fax us a list of your needs! 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA's lowest prices 
SP50—P 1 10—GP300—SM50—SM 120—M120—GM300 
will absolutely be SHIPPED TODAY! 


ee ee ee 
Full line of previously ownedtrunked & conventional radios 


HT600/ VISAR/HT1000/MT2000/MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 
PP1000X /MTX/MTX8000/ VISAR/STX/EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards accepted 


ORDESS & BEDS: 600-423-2858 + FA 501-676-2475 
© For Expand List, upetated weedy, look for us on the interet. 
Address: HTTP-/www bametiaiec.cam 


a BRD 501-676-5506 
VA & MC Accepted, ND CODs 
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Trlé 8EST WAY 
TO GO TWO WAT 
uniden ZETRON VeCom Ea! icom 
BMMAYAR SU & auyzmCes SF 
DECIBEL PolyPhaser ASTRON MX: COMING. 
cushcraft (+-7> ANTENEX* 


Séiectone ANDREW €XIDE =tsr_ 


SAMLEX)\ Qo) (RAMSEY) gal? AS SmarTrunk ‘ — 
SOLAREX Fea AVE Set zeece WAC ORA ADEMCcO ROHN 
Syscom KENWOOD CELWAVE Wiind AVCOM 


Any Product... aErocunml 
..Always in STOCK !!! 


E-Mail:epcom @ whc.net 
CALL NOW and Ask for Your 


1630 Paisano Dr. 
Tel. (915) 533-5119 
FREE Catalog 1997 


Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A. 


Circle (117) on Fast Fact Card 


We'll never forget youre 
the only reason we're here, 


Distributor for: 


* Mobiles TELEWAVE 
« Portables Site Management 
* Conventional | AF] 


* Trunked Connectors & Cables 


* Accessories 
SAMLEX 
Power Supplies 


WHELEN 
Paige Pi Tim It's the bottom line that counts, Safety & Warning 


WHOLESALE PRICING: 1-800-548-2484 we Zz |S) ie - 


Circle (118) on Fast Fact Card 


ES af oi 5-3-9 SERVICE: you deserve it, you'll get it. 


ae Sharh a 


COMMUNICATION 
Authorized Distributor 


Distubution Center | 
Mobile Communications 


Quantity Pricing Available on: 


radio sales to 
dealers only 


ALINCO ICOM KENWOOD YAESU 
Introducing NEW radios. 
DJ-190/191/680/V/U 


MOTOROLA 


Authorized Export Dealer 


DR-130TE2/430/61 0/605 

Motorola CP-50/GP-300/350/900 GM-300/350/900/1 200 ST-865/2/3/868-05 

Yaesu/Vertex VX-500/200/10 FTL-1011/2011/7011 VTP-20/VTM-20/VTP-40 
Upgrade or build your NEW local (hotel, office, small city) radiotelephone system today! 


Alinco EJ-21D/21X/27D/18D 


Cantrollers/base/subseriber equipment for SmarFrunk-11@ and MPT-1327 trunking formats, Antennas, 
Accessories, Modems w/GPS receivers, Power Supplies 220¥ in stock. Special products and full systems available, please 
inquire with your nceds. Worldwide delivery, installation for large projects. Several forms of payment including VISA/MC. 


http://www.nsiradio.com 


f f G NSI Ltd. 
30915 18th Ave. South “C” 
Fz £3 fi Federal Way, WA 98003 


Circle (119) on Fast Fact Card 


Discover the Leal Power of Advertising 


68 Mobile 


E-mail: info@nsiradio.com 


B Pocenu seonnte: 
Teal@are (383-2)46-27-65 
or Int'l. FAX: (206) 946-8311 


To Order: (800) 977-0448 
TEL: (253) 946-2426 
FAX: (253) 946-8311 
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CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN//working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad. Cincinnatl, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


PAGER & CELLULAR LABELS 


1467 , Suite 111 
Corroliton, Texas 75007 


Hee dekonse ei 


MARKETING INC. 


CENTRACOM Il 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 14 days. 
CENTRACOM I 
Reprogramming and Used Parts 


Prices subject to change without notice 
and subject to availability. 


NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


SALES W vertex SERVICE 


99 Channel Mobiles 
, Dual Band Portables 
Trunking 
| Volume Discounts 
LK Wireless Technology 
= Satcoms 


GLOBALCOMM 
: TE CENGEOS* ‘| 
Orders: 1-800-863-8625 


Info: 713-729-2000 
Fax: 713-729-4141 


WHY PAY MORE 


MOTOROLA MOTOROLA MOTOROLA 


Reconditioned HT600 
438—470MHz 


“MT1000” 


“P110” w/o batte 
450-470MHz 146-—174MHz or ry 
438-470 MHz or charger 

4 watt 2 watt 

5/4 watt 8F 
ee $300/$325 2F—$200 
W. r charger 

. w/o battery 6F—$225 


or charger 6-unit rapid-$200 


Speaker-mic-$40 


MOTOROLA 


OPTION: 1-Hr Charger: + $30 
OO RT ARLEE: A450MHz, 100w, w/A? acey. .... $500 


MOTOROLA MARATRAC 450MH2, 100w, w/A2/A3 accy. . 450 
MOTOROLA MARATRAC 150MHz2, 100w, w/A7 accy. ......500 
MOTOROLA MARATRAC 150MHz, 100w, w/A2/A3 accy. . 450 
abby \ adabla X 150/450MHz, 100w, 6/16 freq., 


MOTOROLA 
“MARATRAC” 


cae a 350 
MOTOROLA STOR 31 S0MiiR, T00w. 8/16 treq.. ms MOTOROLA 66 P1 00” 
‘ 
wana wage ie ene wae asp || SABER" RS ‘ 
l K L, wi 
MOTOROLA MITREK 40-SOMHz: 60m, C/SQ, sd SVA 150—174MHz or 
w/o bottom caver & TCXO _..._... a | MOBILE 
MOTOROLA MAXTRAC Booso0Mit, isi25w. CONSOLE 450—470MHz 
trunked B6/B7 _ ; 
M-SERIES M100 UHF, 40w 4 watt 


MOTOROLA MAXAR-80 UHF, ao, oes 


NEW (A7 HEAD) 


MOTOROLA MOSTAR UHF, 20w, Scand $500 
MOTOROLA MIKSE “SERIES jaocys10/8000/9000) 150 or 450 MHz 2F—$1 60 
unked B4/B5 sii 
MOTOROLA HT600/P200 150/450MHz, S/dw, 2/6 reg. w/o charger 
w/o battery ... 60/285 


MOTOROLA P110 150MHz, 5w, 2 ‘req., “wit-hout aie 275 
MOTOROLA P50 150MHz, Sw, 2 freg., C/SQ, w/o charger . 100 
MOTOROLA MX-3405 1S0MHz, 6w, 48 frag., PL, w/o = 


and batte 34 cuiys)tbpesh ibopesiumnssonnvavasepebsedonsessbeessessennes 
MOTOROLA MT500 UHF, 4w, 4 freq., PL ccsseccsssmen 29 
MOTOROLA MTS00 UHF, 4w, OTMF, C/SQ.. 38 
MOTOROLA MICOR 42-SOMHz, 100w. PL. w/System- $0 


(AS IS) 
MOTOROLA MICOR 450MHz, “100w, , C80, wiSystem- at 


or battery 


OPTION: 1-Hr Charger: + $25 


and NP scan (AS |S)... 
EFJ LTR B00/900MHz, 15/350 “CALL U N IDEN 
EGE PHOENIX-SK 450MM, 25. 1 BS 
LS-1 450MHz, 40w, 2 freq 
EGE MLS-1 150MHz, 40w, 2 freq. (NOT TESTED) ...... 100 (A2/3 HEAD) NEW 
BtonoL MIGOR 150/450MH2, 250W, DC PLS ssn 1,500 $450 sé 9 
RAAT I ig ol $ iar eee SPH155 
IROLA 2, 45w, 16freq,, w/scan .. F 
MOTOROLA MITREK 150/450MH2, 30/40W, PL ones 300 (not compatible 144—174MHz 
MOTOROLA MOCOM-70 150/450MHz, 45/25w, PL... 150 wiSYSTEM SABER) 


MOTOROLA MICOR 800MHz, 125w, comm repeater .... 1.300 
page MICOR 450MHz, 75w, PL, 1-user repeater ,.. 1,200 


TOME AND VOI 
MOTOROLA KEYNOTE 150/450MHz, T&V, w/o vibrate, 


5w, 16F—$265 
w/2-year warranty 


MOTOROLA HT600 public safety speaker mic wibad cord .. 15 
MOTOROLA interconnect {L1158/L1159/MRATI-1000/150X) 


: CALL 
wicharger SS ee my aa 60 MOTOROLA C100 DC remote handset (11474) 125 
wey eon 450MHz, T&V, wvibrale, 65 MOTOROLA T1375 DC remote handset = “SPU454” 
MOTOROLA 11882C DC remote handset 
MOTOROLA DIRECTOR | 450MHz, T&V, ‘wicharger 7$ MOTOROLA T1383 tone remote 2F handset 60 
MOTOROLA SPIRIT 150/4S0MHz, T&V, w/o battery cover .. 10 MOTOROLA T1902 DC remote handset 60 
MOTOROLA DIRECTOR! 4S0MH2, T&V .. 5 MOTOROLA T1617 DC remote multi-base console... CALL 438—470MHz 


MOTOROLA 81679A Centra Com Series |! consoie....... CALL 


MOTOROLA GP-SERIES 6-unit rapid charger, AC, MOTOROLA 61630 dispatch console w/CEB CALL 


PS only (25-80427801) ...... om NEW 125 
MOTOROLA GP-SERIES 1-unit ihour charger MOTOROLA HPN 4001/4002 H.PJ/LP. AC. PS as/70 


35 
MOTOROLA HT1000-SERIES 16-hour one cunt boat 13 oo PHOENIX SERIES 20/20 AC, PS (1904302256) 


4w, 16F—$295 
Siaipibubansntca ameeaimaationeS INCLUDES: Rapid charger 
MOTOROLA SABER MVA complete 


EGE base mic (19C8510B6P11) .. fanis NEW 20 
(NOT SYS-SABER compallble} cesses NEW 275 _.... NEW 10 
MOTOROLA MT1000 3-inch belt clip ...... EGE EDACS console, standard chassis, w/o radio (N80108) 


ie Sree ee 199 CELLWAVE 150MHz dupiexer (PD636-6) 200 
MOTOROLA MX:SERIES speaker mic (NMN6Q71) ...NEW 35 EGE BHGENIX-SERIES base mic (198209694P1) .... NEW 20 WACOM 150MHz, 600KHz, space duplexer (W639)... 550 
MOTOROLA HT600 6-unit rapid charger ............. 200 EGE 1SOMHz 30b antenna 3/8-inch mount NBBROOSSAPa) EFJ AVENGER mob speaker (585-5030-018) ......... NEW 3/25 


CALL FOR LOWEST PRICES 
AIR COMM WE STOCK “PL”, PAGING REEDS AND CHANNEL ELEMENTS 
Phone: (602) 275-4505 © Fax: (602) 275-4555 
TWO-WAY RADIO SALES 4614 East McDowell Road ¢ Phoenix, AZ 85008 


Lo————-=—<—=<«—SAVE THIS AD-------4 


Circle (122) on Fast Fact Card 
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Classifieds 


Equipment For Sale 


Synthesized 
pen cular 


PYRAMID 


COMMUNICATIONS 


PAC/RT* Compatible 
PC Programmable 
Tinta foe ka are cadia 


(714) 901-5462. Fax: 901-5472 


Circle (120) on Fast Fact Card 


BAR-CODE PRINTERS 


SERVICE MONITOR FOR SALE 


IFR COM 120-A 
Less than 800 hours use. 
In AS NEW condition. Please make offer. 


DERBY ELECTRONICS 
Tel: (44) 01332-774825 
Fax: (44) 01332-270127 


Selling: Nucleaus 
Transmitter CNET ready 
900MHz & 72MHz link transmitters 

72MHz & 9OO0MHz receivers 
H-MC&E °770-242-8979 
Pat Fooks 


15 G.E. Phoenix SX UHF 16 ch., dual pri scan, OTMF 

sins ais peepee ae $175ea 

15 G.E, Phoenix S 16 ch, DTMF mike, UHF $125ea 
1 MICOR 891RCB3106 300w, 4SMHz $975 


2 MOTOROLA L6588B3100 on 151.895 $295ea 
2 EFJ 800 repeater w/American phone ..... $5,500 
30 G,E. MASTR II mobile, 30-36, 100w ........ $100ea 
1 CUSHMAN Spectrum analyzer CE15 $1.975 


Lots of older G.E. parts, ICOM, VERSTONE 
Call DAVE at 800-500-8055 
Box 462 + Faribault, MN 55021 


CALL 


Mobile Radio Technology 


October 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 


INQUIRIES AND IN LA: 
504-361-5525 


Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 

Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


DEALERS WANTED 
FUEL REDUCTION 
EMISSION CONTROL SYSTEM 
EASY INSTALL, GOOD PROFITS 
IF YOU SERVICE MOBILE FLEETS 


CALL 1-800-426-6852 


Ms 4it¢ VL 


1997 


Sie es ee ————— 


Sechelt? Vd, 


Now you can Solve Voter 
System Problems Fast! 


Remote Comparator Display 


Tall 


————— Remote Voter 
A : Display Screen 


* Control Your Voters from a Remote PC 
* Culs Costly Maintenance Tima 

* Finds intermittent Problems Fast 

* Reduces Receiver Failures 

* Modulor & Expondoble 


Call or Write for our FREE 
System Planner! 


Transmitter Coverage Problems? 


Lf - - -~—— - 


“ 3 
Tronsrmittar rE 
Steaiing Unit 


* Use with Multiple Transmitters to 
Extend System Coverage 

* Automatic Transmitter Selection 

* Far Lower Gans in Easting Coverage 

* Better than Reioy-Bosed Controsers 

* Works with Standard Base Stations 


Li Products Inc. == 
land Mobile Radio Solutions 


12)) Wes! Sharon Road, Cincinnall, Ohio 45240 


(513) 595-5900 
info@c*iproducts.com 


Circle (121) on Fast Fact Card 


OME 


al 


I, 

DEAL! i 
MOTOROLA 4 
GP300 i 
RADIOS if 
Brand New! “ 
UHF or VHF! fi 

8 


Mel tte hud Schule GY 


LITHIUM-ION BATTERY & 4 PPRECISION QUART? PAGER) 
LITHIUM CAR CHARGERS CRYSTALS 
; MOTOROLA « NEC « UNIDEN 
A 1000’S OF FREQUENCIE 
a | STOCKED & READY TO SHIP! 
EY | DECADES OF CRYSTAL MANUFACTURING 
FULL QUALITY CONTROL & AGING PROCESS 


*ALL SIZE ACCOUNTS SERVICED 
*LARGE QUANTITY SPECIALISTS «> 


New Plug-en charger designed with 600m: Batlery. Priced almost 


D outpre spaciticaty for charging Lithium-ion 50% less thwn OEM cya | e CONTRACT PRICING AVAILABLE 
I Balleries, AESSODL L$aso006 NMH Batleries, PH20L | 5 CODE ORIGINAL 
MUACCELE ELECTRONICS, as (562) 809-5080 FAX (562) 809-1248 LCD L> @ BRE AKERS ° PROGRAMMERS 


* MOTOROLA « NEC ° eT Cea vane ag gli 


PAGECORP INDUSTRIES 
@" -800-957-8 7OObirrisam-sem 


int'l Calls « Pee ne 721-1621 © Fax: 714-721-1030 * www.pagecorp.com 
mpany Checks & Major Credit Cards Welcome! 


Y rrr a Service for a Parts + Pricing Handbook! 


And Radios, Too! Circle (123) on Fast Fact Card 


We Rent Headsets... 


* Dealers Welcome 


- =, * Daily, Weekly, 
Monthly Rentals 


* Motorola Radios 
® RaceTRAC Headsets 


PCALPAGERS.. Best Selling! 


“Pager Billing / POS Software 
Starting at $349.95! 

Call for Free Demo 888-341-0600 

BAM COMPUTER SOLUTIONS Inc. 909-468-0687 


MOTOROLA 
RADIO RENTALS 


¢MT1000, GP300, P200 

¢ Intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 


bd iri i We feature on-site customer owned paging 
Dealer Inquiries Invited pours: suite sempnaenr enased rk 


1-800-283-COMM 
EVENT RENTAL COMM., INC. al uf e O & Florida 
i ® 
20, 8 


e-mail; eventcomm @ aol.com fede 


RDIO RENTALS 


° The Quality * Low Cost 
© Overnight Delivery Anywhere 


[EOMMUNICATIONS | 
800-822-MOSS 


Circle (124) on Fast Fact Card 


Mobile Radio To Advertise call Michele Greer at: 
Technology. (913) 967-1861 e Fax to: (913) 967-1735 
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Classifieds © 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 3- 
D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 


Call for free brochure & demo disk. 
SortWricut, LLC 
1010 So, Jouer St, Suite 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 
TeteTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwrightcom 


Circle (125) on Fast Fact Card 


New! °C Radio Monitoring Software 


FEATURES & APPLICATIONS: 

0 Uses Low Cost Radios © Hourly, Peak & Total Stotistics 
0 Spectrum Analyzer 0 DBase Statistics Files 

0 Toctical Display o Erlong, Air Time, Col! Count 

0 PL/PDL/DTME Logging o Highest Performance 

o High Rate Sampling 0 Duo! Redio Hondoff 

o Conventionat Scanning o Run 10 Radios Concurrently 

0 Windows™3.1, 3.11, 95 c Optional GPS & Remote 


1408-926 S600 FREE 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 

and managing Wire ess Radio 

communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

~ Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 904-656-8673 
http://www. polaris.net/~douglas 


0 Two-Woy Service Shops 

0 Traffic & Loading Studies 

o Coordination, Find Quiet Freqs 

0 Public Safety Command Post 

o Community Repenter Lagging 

a TV Nows Desk & ¥ons 

© Emergency Response Teams 

o Surveillance & Countermeasures 
Download from BBS: 1-408-258-6462 or 
Internet URL: httpv//www-scanstar.com) 


‘Service - Sales - SMR Billing 
_ Pager Billing - Accounting 


Computer Resources, Inc, has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 


Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 


can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523 / 205-987-1709 FAX 


Circle (127) on Fast Fact Card 
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Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / MIF / BMP File Formats For AutoCAD, MapInfo, MapExpert 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


2023 Montane Drive East @ Golden, Colorado 80401-8099 


To Advertise in 


Mobile Radio Technology 
contact... Michele Gre eer 


(913) 967-1861 


¢ Seamless rasterized topographic maps 
¢ International enhancements 

¢ Import of multiple terrain data formats 
e Biby-D advanced propagation model 

e Mapinfo file import 

e CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 
Communications Data Services, Inc. 


Circle (126) on Fast Fact Card 


i 


ni LN/S6 SMOPUIA 10} PeuBisep UORBaNdde Yq-zZE 


Micropath® Corporation 


Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ www.micropath.com 


reas sOPT WARE 


fii 


"941/ 697-8008 


Classifieds 


Comper Sia 


Form 600 Made Painless 


* Print your FCC Form 600 on plain paper 


* Prepares Form 600 for all Radio Services or 


* Convenient menu selection of answers 


* Metric & NAD conversions included 
By express $350 By mail $325 

Brown and Schwaninger 

Call for demo disk 202/223-6041 


Circle (128) on Fast Fact Card 


Repair services 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts 


(=| GENERAL 


bite At COMMUNICATIONS 
@ Communications : 


“DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


ra @ 800-356-3200 - www.gencomm.com 


5957 Anton Drive * Madison, WI 53719 © 608 271-4848 © Fax 608 274-2080 Circle (1 30) on Fast Fact Card 


Circle (123) on Fast Fact Card 


Paging and Wireless 
Service Center 


Flat Rate Repair Prices*: 
Minitor II $26.75 Bravo Plus$15.75 Renegade $16.75 
Keynote $22.50 Encore $17.75 Express $16.75 
Includes : All Parts, Labor and Return Shipping 


90 Day Warranty on all Repairs 
1-800-822-2180 2%: 561-683-0059 rere gene 


Some restrictions apply call for more information http://members.aol.com/pwserctr/home.htm 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
MOTOROLA MINITOR [ft PAGERS 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING 


"Simply the Best" 


FAST TURNAROUND, PCC LICKNSED TECHNICIAN 
VISA - M. c. cop 


WD) COLOR TO YOUR 


Loudoun Communications Inc. 
Communications Systems 
REPAIR DEPOT 
Quauity Service oN MicropROCESSOR-BASED 


MosiLes, PortaBLes AND Controt Heaps. 
SuRFACE MOUNT REPAIR. Most repairs $70 PLUS PARTS. 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 
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Classifieds 


Triton 
| Electronics, Inc. 


Resco TOWER 
AN Y 


For 


Your ic O M P 


SERVICE MONITOR Mobile 
REPAIR & CALIBRATION Radio Sites available 
Exclusive monitor repair since 1973 Technology in 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
ee: Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 

7) 934-6426 Fax: (847) 934-7195 
* Visit our Website: http://www.tritonelec.com 


Classified South Carolina 


information 
call 

913/967- 

1861 


Call Miles McSweeney 
803-686-6686 


TRANSMITIER AMPL IFIER 
REPAIR CEN 


We repair most brands tat Amplifiers fo: 
up to $1 35 1) (plus parts & shipping) 
We alsu repait Shinwa. Motorola, NEC and GE Pagers 
and Plectron-Ins:alert monitors. 
*&& Fast Turn Around **® 
ADVANCED COMMUNICATIONS & 
ELECTRONICS INC. 
104) Woalhaven Drive 
Lynchburg, VA 24502-3757 


AAT nine 


Did You Say... 


(804) 610-5473 
Fax/Phone: (804) 237-4762 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


74 Mobile Radio Technology 


Bush n eieiren 


FLAT RATE LABOR PLUS PARTS ON ALL REPAIRS. 
* PAGERS $14.00 


* PORTABLES & MOBILES _ $39 
* Quick turn around 
* Factory trained & FCC licensed techs 


- Arcom 800-567-5636 


11420 NW 45th Place + Sunrise, FL 33323 


¢ Free return Shipping * 


Set Seta en ee oe eae cee ee 


MOTOROLA 


Authorized Service 
* Authorized warranty Service 
Quick Turn Around 
Flat Rate Repair Available 
Free Estimates 
Quantity Discounts 


Choice California 
Antenna Sites 


* Stand-by Power / Air Cond. [&4 

* Continuous Monitoring > 

* High-Security Access System 

vq Meridian 
Communications 

Great sites, great service, since 1956 


Call Rich or Jack Reichler at 


(800) 400-SITE 


October 1997 


@ 


FOR ANTI SITES 


Contact U.S. GENERAL SERVICES ADMINISTRATION 


. VT, NH, ME, MA, CT, RI (617) 565-6727 
. WY, NJ, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
. DE, MD, VA, (Except metro Washington, D.C.), 
PA, WV (215) 656-5854 
. AL, FL, GA, KY, MS, NC,SC, TH (404) 331-3105 
. IL, IN, MI, MN, OH, WI (312) 353-3299 
. IA, KS, MO, NE (816) 926-1198 
. AR, LA, NM, OK, TX (817) 978-3746 
- CO, MT, ND, SD, UT, WY (303) 236-1770 
. AZ, CA, HI, NV (415) 522-3304 
. AK, 1D, OR, WA (206) 931-7718 
. DC and nearby MD and VA = (202) 260-0692 


Reasons to 
Call Us for 
Antenna 
Sites in 
California 
102 sites available now 


+70 sites pending = 
172 California Sites 


Diablo Communications, Inc. 


Northern California—Pt, Richmond: 510-236-3803, x227 
Fax: 510-236-1741 
Southern California—Burbank: 818-842-5000 
Fax: 818-842-5335 
Call for FREE site brochures or see our sites on 
our web page at http://www.diablo.org 


"No Site emp asia Cost?" 


AAT understands 
your needs of 
network imple- 
mentation, and we 
are dedicated to 
making the sile 
acquisilions and 
management pro- 
cess easier. Choose 
from our valuable 
portfolio of over 
3,000 sites, and if it’s not in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: Marketing Ext. 28 


800-551-SITE * Fax: 908-417-4825 


ANTENNA SITES 
AVAILABLE 


U.S. DEPARTMENT OF ENERGY, 
Southwestern Power Administration, 
Antenna sites available on tower and 
transmission structures located in 
Arkansas, Missouri and Oklahoma. 
For details, call 918-595-6614/6705. 


Advertise in YH 27 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


TOWER TECHNOLOGY 
CORPORATION 
We have the finest, professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8" hard line. 
Four window tower top amp. If you need an- 
tenna space in: 

Jacksonville « Tampa Bay * Sarasota/Venice 
Lakeland « Sun City * St. Augustine 
Contact: Bruce Mcintyre 
(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


NEED TENANTS?? 


Advertise your sites in the 


NATIONALCOMMUNICATIONS 
SITE DIRECTORY 
Dedicated to advertising antenna sites for lease 


NEEDSITES? 


The NCSD contains thousands of prime 
antenna sites, all with space for lease 
Just $235 per year. For information call: 
Tel: (908) 462-5964 Fax: (908) 308-4633 


PRIMENORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor. 


888-825-2626 


GREAT BASIN COMMUNICATIONS 


ARIZONA’S PREMIER 
TOWER FACILITIES 
Contact Rick or Charlie Bonifasi 
ANTENNA SITES, INC. 
800-346-7224 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 


\’ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


STAN STANN 
AREA P.O, Box 31160 


CHICAGO, It 60631 


WASHINGTON STATE 


Good Security. Year around access. 
Eight sites—Seattle, 1-5, I-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph: 253-759-4334 * 800-555-SITE 
www.goldspar.com 


TOWER SPACE AVAILABLE 


Sites in Louisiana 
Lafayette, Patterson & Intracoastal City 
Lafayette Tower Rentals, Inc. 
3074 Cameron Street, Lafayette, LA 70505 
FAX (318) 237-8807 
(318) 232-9610 * (800) 284-1840 


NEW RHODE ISLAND & 
CONNECTICUT SITES 


Just erected—Prime sites filling up fast! 
Customer-friendly staff and many extras. 


Ledyard-Norwich-New London, CT 
41-27-44 72-01-27 

AGL 350° AMSL 665° 

Between Foxwoods and 
Mohegan Sun Casinos 

460 feet above average terrain 
Hope Valley, RI 

41-31-36 71-44-35 

AGL 217° AMSL 427’ 

Covering Southern R.1. 

Good 95 coverage 


Wyoming-Hope Valley 

(New Spring ’97), Ri 

41-31-25 71-41-03 

AGL 180° AMSL 300° 

Junction of Rt. $5 and 138 

Great to fill in black hole area on 1-95 
Kingston URI Campus 

41-31-07 71-32-18 

AGL 180° AMSL 28542" 

48"Faced Pirod tower just 2.8 mi. from campus 


Call: 401-539-8502 


identify your 
antennas and 


lines 
Nylon 31/2" x 21/8" (in colors) 
Engraved on both sides 


Call for a free sample and product list 


61 0-458-841 8 (voice or fax} 


(O-6R Antenna Producss » Thornes Moyer * 22 Bryan Wynd » Genrnoor, PA 153 


D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Pau Denwatr - Carrou. HowwnGswortH Commany 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 [beep Poy ead) 


October 


1997 


ANTENNAS/LINES SWEPT 
GROUNDS MEGGED 
SYSTEMS CERTIFIED 


Know your site's performance 
Printed readout for your files 


Call for free sample and 
information: 


423-927-8474 


fax: 423-927-4912 


RF Systems Analysts—11464 Saga Lane, #401 
Knoxville, TN 37931 


It’s Dusk. 
Do You Know 
If All Your 
Tower Lights 
Are Working? 


Communications site 
monitoring equipment 
te monitor the status 
of various alarm 
conditions such as: 


“Tower Lights 
Temperature Alarms 


uaa | (803) 875-4480 
aad! 1-800-367-4275 
m} Fax: (803) 873-5277 


WE BUY & SELL USED PAGERS 
1-800-336-6825 


Buy & Sell Used Pagers 

Lowest Flat Rate 

Repair 

Recrystal 

Used Pagers Wanted 

Fast, Express Turnaround? 
aes B 


é 
- 


D&L Communications, 3512 Cavalier Dr.» Ft. Wayne, IN 


>P>Prpp 
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d index/hot line 


Page FastFact Advertiser 


Company Number Number 


Advanced Receiver Research 

AEA A Div. of Tempo Research 

Air Comm 

Allen Telecom Group 

AMI-Applied Micrologic Inc. ..........000 67 
Anritsu Wiltron 

Anritsu Wiltron.... 

Antenex 

AF Comm Supply 

Associates Communications 

Astron Corps saccinccninnnasieeiiiins 7 
ARGO ING ncnsicisovencnaieniomeavenes 53 
Barnett Electronics ..........:.cscceceeeee B7 
Battery Network ........ me 
BEE Electronics Inc. ...............essessee 32 
Berkeley Varitronics 

BK FROIG : wsisaisssinesvisesassiccxancncsvese 

Brown and Schwaninget ...........00+ 
ChargeGuard Corp. ...........:.escssssesesens 67 
David Clark Co. INC. ....--...c seen 22 
Communications Data Serv. ...... re 
Communications Mktg Grp Inc..........66 
Communications Specialists ........... BC 
Computer Resources INC. .............0 72 
Comtelco Industries Inc. -..........0........ 14 
Connect Systems INC. ..........cereeeseees 13 
Control Signal Corp 

CPI Communications Inc. ... , 
CRYSITONICS: NO iseisccccsccccsscsscccsnsviceie 71 
CTI Procite: Ine..............s-cosseosseeseroas 70 
Cutler Hammer/Eaton ......... cece 
Cutler Hammer/Eaton ......csesesessrerees 
Cutler Hammer/Eaton 

Dataradio Comp. ....::...ccses-sescssvsessonsenee 33 
DDB Unlimited .... vias 
DINO LAGS ssssesissssstcsssisccccssceccneteseneanns 52 
Direct Power & Water Corp. ............. 40 
Doppler Systems Inc... eeeeeee 45 
Ouracomm Corp. vrs 


Eagle Wireless Intl. ......... 

El Paso Comm. Systems 

EMR Corp siisiinnccannceaninuaces 36 
Gabriel Electronics 

General Communications 

Harger Lightning Protection ............... 
Hutton Communications ............ 
Hutton Communications 
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Hotline 


.. 860-485-0310 


760-598-8900 
602-275-4505 
800-676-5342 


... 817-568-8550 


408-778-4261 
408-778-4261 
800-323-3757 
800-255-6222 


.. 800-526-8638 


714-458-7277 
803-892-2181 


.- 800-423-3858 


619-740-6670 


... 800-336-3115 


732-548-3737 
800-648-0947 
202-223-8837 
800-458-3410 
508-751-5800 
703-558-0510 


.. 800-336-6825 


800-854-0547 


«.. 205-987-1523 


800-634-4622 


..- 800-545-1349 


303-989-8000 
972-437-5320 
954-776-0031 
513-595-5900 
403-259-3200 


-- 403-259-3200 


403-259-3200 
770-392-0002 
800-753-8459 
619-724-5355 


... 505-889-3585 


602-488-9755 


. 213-257-0800 


520-204-2597 
713-280-0488 
915-533-5119 
602-581-2875 
207-883-5161 
800-356-3200 


sss 847-548-8700 
.. 800-442-3811 


800-442-3811 


Page FastFact Advertiser 


Company 


Intertec Publishing ..........c cece 
Intertec Publishing 

JBRO Batteries INC... cee 
JPS Communications 

King Communications USA Inc. ....... 
Larsen Electronics 

Leavitt Communications Inc. .. 
McManus Communications ............... 
Mechem Electronics .........cccceeeeccseee 
Micropath Corp) sicscissssssccesssssescecisnsnasee 
Midian Electronics Inc. .........cccecee 
Midland LMR 


Modular Comm. Systems 

Motorola Test Equipment ie 
NGG CG se cisnicctncincrnzpaueunene 
New Hampshire Communications 


Optoelectronics INC. ...........-.seeeeeee 
PageCo International Inc. .................. 


Polaris INGUStIOS «20.0... ee eeteeteeeeees 
Polyphaser Corp. .............s.c:sccscesseeaes 
Portable Radio Service .... 

Pyramid Communications 

Radio Express INC. ............c.cceccseeneesee 
RCW Distributing 

RELM Communications 

PUTTOR ING sninianroniacnninsony 
Selectone 

ServiceWare Corp. ... 

Sharp Communication ..............cee 
Shure Brothers Inc. ..................... 
Simulcast Solutions 

SoftWright 

Survey Technologies Inc. .............00 
Sutter Buttes Two-Way 

Telewave Inc. ..... 

Thunder Eagle 

Trylon Mfg. Co. Ltd. wc. ccesssseaeees 49 
TX RX Systems Ic. ............ceceseseeesseee 3 
Vega, A Mark IV Co. ou. 1 
Vertex/Yaesu USA 

Vocom Products Co. LLC 

West Tennessee Comm. ..... 

MISO NNG  asrenccanrcasccsasicsiscanacexcaneseneves 
COTO NAB canines apes 
LATO NO d a ssinzisein cearmasoruansea 51 


Number Number 


Hotline 


800-288-8606 


seneeeeee 800-288-8606 


800-323-3779 
919-790-1011 
407-291-9009 
800-426-1656 
847-676-8282 
501-763-6250 
540-891-0569 
303-526-5454 
520-884-7981 
800-MIDLAND 
818-764-1333 
800-505-TEST 
714-630-4541 


253-946-2426 
860-928-0377 
.. 800-327-5912 
954-776-0031 
.. 800-957-8700 
.. 716-386-6015 
404-872-0722 
800-325-7170 


--- 573-472-1889 


310-430-5892 
800-545-7748 
800-726-9015 
800-821-2900 
800-USA-1USA 
510-781-5432 
819-770-4000 
800-548-2484 
800-25-SHURE 
716-223-4927 
303-344-5486 
503-591-5986 
916-674-7532 
415-968-4400 
703-242-0122 
519-669-5421 
716-549-4700 
818-442-0782 
310-404-2700 


800-USA-MADE 


901-286-6275 
425-820-6363 
425-820-6363 
425-820-6363 
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‘Circle. (2) on Fast t Fact. Card: 


TP-3200 $279.95 |§eicsi-100 $749.95 | | ID-8 $69.95 


Full! Featured’ Shared Repzater Tone Panel Video Modem: Sends and receives broadcast Automatic Morse Station Identifier. Meets all 
with ALL 157 CTCSS/DCS codes. In quality; single frame, color video over ANY FCC ID Requirements. Fully field program 
Desktop or Rack Mount version, ‘narrow-band communications channel. mable with inclutled keypad. 1-85"x 1:12" 35" 
TON 
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TE-64 $79.95 CC-1/CR-1 $49.95 each PE-1000 $224.95 
Self-contained Encoder, Rotary Dial Selection. Surface Mount Component Kits for repeating Desktop Paging Encoder. Fwo-tone sequential, 
Great for the Benchtop. 5:25" x 3:3" x 1.7" SMT circuits. CC-1 for capacitors/CR-1 for other formats available. 7.5" x-7-8° x 2:7" 


TESISCOTS. 


PE-2P $54.95 SD-1000 $59.95 DTD-1 $49.95 PE- 4/PE-15 $79.95 


Two-tone Sequential Encoder. Two-tone Sequential Decoder. Single Function DIMF Decoder. Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Prosrammablé unit provides Provides switch outputs via Paging Encoders. Where direct 
or other enclosure. Multiple call switched outputs from: two-tone DTMF. 1.25" x 2.0" x 4" control of local area paging is 
capability. 1.25" x 2.0"x .4" paging calls. 1.25” x 2.0" x .4" desired. 1.78" x 1.03" x 35" 


DCS-23 $59.95 TS-32P $57.95 TS-64 $54.95 $S-32SMP $27.95 SS-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder, Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 


grammable to all codes. squelch for any FM trans- Decoder. 1.7" x .78" x .25" mable. .53"x 1.0" .16" audible tones also avail- 
1.36" x 1.18" x .25" ceiver, 1.25" x 2,0"x.4" able, .9" x 1.3"x 4" 
Th Sk Th |e imit! 
C VS e Limit: 
For over 25 years... sky’s the limit in our efforts products. Call for details on 
bringing you tone signalling toward customer satisfaction. _ these and all your tone signal- 
products that are as reliable as Shown are a few of our __ ling needs. A free catalog will 


the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and COMMUNICATIONS SPECIALISTS, INC. = 
our no hassle one year war- ) — 714) O08 SOLT EACH SIE 92665-4296 
ntire U.S.A. (800) 854-0547 * FAX (800) 850-0547 


‘Outside USA or Canada: Jescom Intemational, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 » FAX (415) 574-5297 - Also in Italy and Spain 


ranty, and you'll realize the 


Circle (3) on Fast Fact Card 


